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SAVE OVER 30% ON OUR GIFT PACKS! 


Announcing Borland's New 
Turbo Editor Toolbox" $69.95 


IT'S ALL YOU NEED TO BUILD YOUR OWN WORD PROCESSOR 
FOR ONLY $69.95! 


You get all the modules you need to build your 
own word processor. 


» You get ready-to-compile source code. 
You get a full-featured word processor 
that looks and acts like WordStar™; we 
call it MicroStar™ 

‚ You get a 200-page manual that tells 
you how to integrate the editor proce- 
dures and functions into your programs. 


You can use Turbo Editor Toolbox “as is” or 
modify it any way you want. 

And you don't get a bill for Royalties. 
Because Borland doesn't believe you should pay 
for something more than once. 

All this and more for only $69.95. 

And until March 1, 1986 you can get Bor- 
land's new Turbo Editor Toolbox for even less! 
(Only $47.50 when you buy the special Turbo 
New Pack.) 
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THE WORLD. The new Turbo Editor Toolbox 
features windowing, a technique that lets you 
see several documents—or several parts of the 
same document—at once. You know best what 
your needs are. Turbo Editor Toolbox lets you 
open the windows you want. And to make 
those windows part of your program. 
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URS IN TUUR WURD PRU- 
ESSOR. You can make WordStar behave 

like Multi-Mate. Support windows just like 
Microsoft's& Word™ And do it as fast as 

WordPerfect does it. Incorporate your new 

" hybrids" into your programs to achieve 

incredible control and power. 

Turbo Editor Toolbox. It's the kind of tool 
that almost everyone needs—and we're the 
kind of company to give it to you at a reasona- 
ble price, without any compromise on quality. 
(We're so sure you'll be satisfied that we offer a 
60-day money-back guarantee—something no 
one else does.) 
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THE CRITICS’ CHOICE 


“Turbo Pascal has got to be the best value in lan- 
guages on the market today—and Borland Interna- 
tional, by delivering excellent products at reasona- 
ble costs, is leading the software industry where it 
has to go. Turbo Pascal is more than just a good 
program at a low cost. It’s also a low-cost, well- 
conceived programming language making it possi- 


ble for lots of people to produce good programs. " 
Jerry Pournelle, BYTE 


“This compiler, produced by Borland Intemational, 
is one of the best programming tools presently 
available for the PC.” 

Michael Covington, PC Tech Journal 


"Language deal of the century... Turbo Pascal." 
Jelf Duntemann, PC Magazine 
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60-DAY MONEY-BACK GUARANTEE 


Introducing Borland's New 
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Turbo GameWorks $69.95 “е со 
THE GAMES YOU CAN PLAY, REPLAY, REVISE AND REWRITE BUT Раса шю? en Ше gal) 
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the diskettes, the 60-day guarantee and the 
competitive edge. Let the games begin. Chess. 
Bridge. Go-Moku. 

State-of-the art games that let you be player, 
referee, and rules committee—because you 
have the Turbo Pascal source code. Which 
means that you can play a game or create a 
game, any time and any way you want. 

Borland's new Turbo GameWorks lets you 
combine gamesmanship with craftsmanship. 
Discover the secret techniques and moves used 
by the Old Masters. Learn exactly how state-of- 
the-art computer games are made—so you can 
go off and make your own. Since you have the 

source code, you can always change the game. 
Or rig the game, if no one’s looking. 

Pure Magic. That's Turbo GameWorks. And part 
of the "sourcery"—Turbo GameWorks is only 
$69.95. When combined with our new Turbo 
Editor Toolbox in the Turbo New Pack, it's 
only $47.50. 


113. | The Turbo GameWorks man- 
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Chess, the ultimate strategic game. A game 
so old that no one knows its exact origins. 
Turbo GameWorks lets you play chess at six dif- 
ferent levels from the beginner to the sophisti- 
cated user. And you have many ways of playing 
with your Turbo GameWorks. Let the computer 
solve checkmate problems. Set the time limit 


for each game. And there’s more. 


Decide whether you or the computer ‘goes 
first." Trade places with the computer at any 


point in the game. It’s all possible with Game- 
Works. 


50-Moku, also known as ‘‘Five-in-Line,” is a 
very old Japanese game played on a board of 
squares. The first player to get five game pieces 
in a row—-either horizontally, vertically, or 
diagonally—wins the game. 

It's an intriguing game. But you're not 
limited to playing it one way. With Turbo 
GameWorks, you can modify it your way. 
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them. How to use the power of Turbo Pascal to 
write new games. 

You'll learn general problem analysis, how 
to identify all possible moves, "rule of thumb" 
strategies, procedures for testing strategies, and 
Ways to rate options. You'll also be introduced 
to “top down" program design, the develop- 
ment of basic algorithms, the use of constants 
and data structures and ways to design short 
cul with incremental updating.. « 

On top of all that, you']k have a lot of fun 


the program cheat! The program automatically 
bids and plays its own hands. And, since you 
can tinker with the source code, you can make 
"your" Bridge unlike any other. 
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The Electric BYTE 


Sponge: 
Br Garde" 


EnGarde™ is the only surge sup- 
pressor with the added protection 
of an anti-static touch pad that 
safely absorbs harmful static charges 
from your body. It protects com- 
puter memory and data from dis- 
ruptions, while shielding your 

“system from static charges that 
degrade delicate microcircuitry. 

A multi-peripheral master switch 
and an LED grounded outlet indi- 
cator are also built into the total 
protection of EnGarde™ 

EnGarde™also protects your 
computer from power surges caused 
by changes in electrical loads 
and other electrical disturbances. 
It includes a limited five-year 
warranty. 

EnGarde™is a product of Sys- 
tems Control, manufacturer of 
power protection systems for the 
nation’s utility companies. 

Ask your dealer for the total pro- 
tection of EnGarde™Or call toll 
free 1-800-451-6866 to order (in 
Michigan call collect 906/774-0440). 
If unsatisfied, return EnGarde™ 
within 30 days fora аты. 

full refund. 
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A product of Sysems Control, a division of M.J. Electric, Inc. 
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For only $895, smARTWORK? lets O Easy to learn and operate, yet 


The Smart Buy 


the design engineer create and capable of sophisticated At $895, smARTWORK® is proven, 
revise printed-circuit-board art- layouts convenient, fast, and a sound 
work on the ІВМ Personal Com- р Single-sided and double-sided value. Call us today. And put it to 
puter. You keep complete control printed circuit boards up to work for yourself next week. 

over your circuif-board artwork — 40 x 16 inches 


from start to finish. 
Forget the tedium of taping it 


O Multicolor or black-and-white 


yx display = 2 

yourself ог waiting for a tech- d 
nician, ОЗА, orthe CAD System Requirements: m n S Ed E өзе) 
department to get fo your project. O IBM Personal Computer, XT, or 

smARTWORK' is the only low- AT with 256K RAM, 2 disk drives,  Wintek Corporation Inquiry 384 
cost printed-circuit-board artwork апа DOS Version 2.0 or later 4804 South Street 
editor with all these advantages: О IBM Color/Graphics Adapter Lafayette, IN 47904-2993 
[] Complete interactive control with RGB colororblack-and- ^ Telephone: (317) 742-8428 

overplacementandroufing — S Ma e Bites crc Telex: 70-9079 WINTEK CORP UD 
O Quick correction and revision FX/MX/ RX series Ert. In Europe contact: RIVA Terminals Limited, 
[] Production-quality 2X artwork printer Woking, Surrey GU24 5JY ENGLAND, 
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EDITORIAL 


A THREAT TO FUTURE SOFTWARE 
Last October Digital Research Inc. yielded 
to pressure from Apple and agreed to 
change its GEM software to decrease its 
resemblance to Apple Macintosh soft- 
ware. (GEM is an operating environment 
for several MS-DOS- and PC-DOS-based 
computers that allows a user to interact 
with a computer via windows and icons 
rather than the usual text-only commands, 
Let's ignore, for the moment, the uncer- 
tain worth of a "visual copyright" (the legal 
term for Apple's copyrighting of the over- 
all "look" of Macintosh software). Let's 
also ignore the ethics of Apple's actions. 
The point to focus on. instead, is that Apple's ac- 
tions are to no one's benefit: Both the micro- 
computer industry and Apple itself will 
suffer from their effects. 

Apple's actions will slow the growth of 
the microcomputer industry, which will 
hurt Apple by shrinking the potential 
microcomputer audience. Already, several 
small companies are worried that some 
project they're working on (and, often. 
they with it) will be cut down because it 
is "too Mac-like" In addition, the success 
of Apple's tactics may encourage other 
companies to try similar actions, thus in- 
creasing the paralysis and anxiety in the 
industry. 

These actions will stifle the incremental 
evolution that is at the root of any signifi- 
cant growth in our industry. By "incre- 
mental evolution" | mean the process of 
gradual improvement of a product type 
that eventually leads to a more robust. 
useful product. For example, Ashton- 
Tate's Framework did not spring full-blown 
from the heads of the programming team 
at Forefront. It had its roots in Dan 
Bricklins and Bob Franston's VisiCalc 
spreadsheet, Sorcim's Supercalc (which 
added functions and sold to a market not 
supported by VisiCalc) Mitch Kapor's 
VisiPlot (which gave the distinctive high- 
lighted menu bar now used in so many pro- 
grams), the software integration of Lotus 
1-2-3, and the icons. windows, and pull- 
down menus of—well, you get the point. 
If companies are afraid to go to market 
with what they think are incremental—but 
distinct—improvements on a basic design, 
we wil become a stagnant industry 
bounded by the usual and comfortable. 
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According to Irving Rappaport, Apple's 
associate general counsel, Apple's intent 
is to prevent other companies from 
creating products that are easy to use 
because of their similarity to the Macin- 
tosh. "If people look at it and say, ‘Gee. 
thats like the Mac—I can operate that: 
when that's the result you get, it's over the 
line" of infringement of Apple's copyrights. 
The effect of this intent is to fragment the 
industry in the face of what was becom- 
ing a de facto standard for human-com- 
puter interaction. This lack of standardiza- 
tion will cause many people to stay un- 
interested in computers because they will 
have to relearn basic skills with each brand 
of computer they encounter. (Imagine how 
many people would drive cars if car manu- 
facturers used different controls for every 
function in the car.) 

Apple might argue that, by claiming a 
larger slice of a smaller pie, it will still 
come out ahead. We believe that it will be 
hurt directly by its actions and will end up 
with a smaller piece of a pie that is itself 
smaller. Apple will, in effect, build a wall 
around its ghetto of Macintosh products, 
thus limiting its own growth and encourag- 
ing people to "live" elsewhere. 

Texas Instruments’ TI-99/4A provides a 
good example. TI announced that it in- 
tended to directly profit from all software 
written for its machine by forcing third- 
party software developers to publish their 
products through ТІ. When a brave.few 
brought out 99/4 cartridges on their own. 
TI added a proprietary chip to their car- 
tridges that the computer required before 
it would run the enclosed software. Need- 
less to say, the few developers working on 
99/4 software wisely turned to support 
other computers. 

The same may happen to Apple. IBM 
already sells over half the business com- 


puters bought today, and IBM PC-compat- . 


ibles account for a fairly large slice of 
what's left. If Apple has been slowing the 
erosion of its market share to IBM with the 
Macintosh line (and I think it has), its cur- 
rent moves will alienate software and hard- 
ware developers, who will begin to lavish 
their creativity upon the more congenial 
IBM PC-compatible marketplace. And where 
innovation goes, the market will follow. 
Consider: IBM made its software and 


hardware architectures open. It allowed 
the development of innumerable hard- 
ware clones. many far more similar to IBM 
products than GEM is to the Macintosh 
desktop; consequently, the IBM PC-com- 
patible market far outdistanced its com- 
bined competitors in less than two years. 
On the other hand, Apple is actively dis- 
couraging not only copying but also bor- 
rowing from its software design. It claims 
thesole right to benefit from a set of ideas 
that Apple itself has borrowed and im- 
proved on (the most direct borrowing was 
from work done at Xerox PARC). Given 
these two opposing directions. what do 
you think will! happen? 


A CALL TO ACTION 

We at BYTE call on Apple to recognize the 
long-term implications of its actions and 
limit itself to prosecuting cases where the 
alleged theft is not of "looks" but of ac- 
tual program code. Barring that, we call 
on Apple to license its allegedly copyright- 
able interface to markets that do not 
directly compete with its current or 
planned product line—if the licensing fees 
are reasonable, everyone will profit. 

If neither of these things happen. we call 
on the judicial system to hand down rul- 
ings that reflect a strict interpretation of 
the visual copyright laws—that is, that a 
product is at fault only if it shows no dis- 
tinguishing characteristics in appearance 
or operation from the alleged original; this 
would protect products that show incre- 
mental evolution. We also call on the in- 
dustry to do two things. The first is to 
stand up to Apple and see the case de- 
cided on its legal merits. The second is to 
develop an alternative graphic interface 
and allow its wide adoption throughout 
the non- Apple computer community; in 
this way, the rest of us can get on with the 
business of making computers—in 
general—good enough that everyone will 
want to use them. 

[Editor's note: Apple maintains that the agree- 
ment covers "only three specific products,’ but one 
of them is GEM Desktop, which defines the overall 
GEM environment. Also, according to Kathleen 
Dixon of Apple, the agreement includes any custom 
work DRI has done, including the modified GEM 
software that Atari uses in its 5205Т computer.| Wi 

—Gregg Williams, Senior Technical Editor 


Maxell Corp. of America, 60 Oxford Drive, Moonachie, М) 07074 
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Inquiry 228 


SmarTerm 220 software makes 


DEC terminals obsolete! 


You don't need a DEC terminal to 
access DEC's new generation host 
software. Now you can use your 
IBM PC and SmarTerm 220 terminal 


emulation software to access All in One, 


A to Z, and other popular mainframe 
software. SmarTerm 220 gives you 
sophisticated, accurate DEC VT220, 
УТ100, VT102 and VT52 emulation, 
and includes TTY mode to link you 

to popular services like The Source, 
CompuServe, Dow Jones, EASYLINK, 
and Tymnet. 


As you've learned to expect from 
Persoft, the industry leader in software 
terminal emulation, SmarTerm 220 
continues the tradition of offering 
"smart" software solutions where ІВМ 
PC hardware limitations prevent exact 
duplication of DEC terminal features. 
For example, we give you horizontal 
scrolling for 132-column text display, 
and also support popular 132-column 


PUT YOUR DEC TERMINAL 
OUT TO PASTURE! & 


After SmarTerm, what do you do with your obsolete terminal? 


video display boards. And we provide 
"convenience" features not found in 
other terminal emulation packages like: 
"Branch to DOS" hot key, automatic 
installation, color support, multiple 
setups, "smart" softkeys, remappable 
keyboard layouts, and online help 
screens detailing PC and AT keyboard 
mappings. Our unique support for 
DEC's popular EDT editor includes 
convenient keyboard mapping of the 
"GOLD" and PF function keys, as well 
as an EDT specific on-line help screen, 
and keytop chart. 


International business people take note: 


SmarTerm 220 fully supports European 
versions of the DOS operating system, 
8 bit mode, the VT220 multinational 
character sets, and the compose key. 


SmarTerm 220 is a powerful communi- 
cations package as well, allowing text 
and binary file transfer at speeds up 
to 19,200 baud. In addition to the 


"аш 
ы 


IDEA CREDIT: Ann Garner Riddle of Winston-Salem, М.С. 


"SmarTerm is a registered trademark о! Persoft, Inc. “PDIP is a trademark of Persoft, Inc. "DEC. VF. ReGIS, А to 2 and All in 
One are trademarks of Digitat Equipment Corp. *DASHER is a ragrstered trademark of Data General Corp. *Tektrorsx is а 


registered trademark of Tektronix, Inc. © Persof, Inc. 1985. All rights reserved. 


Persoft, Inc - 2740 Ski Lane - Madison, WI 53713 
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popular XMODEM “error-free’’ protocol, 
we include our own PDIP protocol and 
supply you with free BASIC and 
FORTRAN programs which implement 
the protocol on VAX/VMS systems. 


"Farm out" your obsolete DEC terminal, 
and join the satisfied users who "reap" 
the benefits of SmarTerm! 


The SmarTerm familly: 

SmarTerm 220—DEC VT220 

SmarTerm 100—DEC VT100 

ЅтагТегт 125—DEC VT125 

SmarTerm 400—Data General Dasher D400 
SmarTerm 4014—Tektronix 4014 

And now the new SmarTerm 240—DEC VT240 


Inquiry 430 for End-Users. inquiry 431 for DEALERS ONLY. 


MICROBYTES 


Staff-written highlights of late developments іп the microcomputer industry. 


Epson, Toshiba Announce Color LCDs 


Toshiba has developed an active-matrix, eight-color, 640- by 480-pixel, 10-inch-diagonal 
liquid-crystal display (LCD) that nearly matches the brightness of a standard color TV. No 
pricing or availability information was given. 

Epson announced a backlit, high-contrast. 5.13-inch-diagonal color LCD with a resolution 
of 480 by 440 pixels (one-third of which are red, green, or blue). Epson says the display's 
contrast ratio is more than 10 times that of a standard reflective LCD and has a viewing 
angle greater than 60 degrees. Epson also unveiled a high-contrast, 9-inch-diagonal 
monochrome LCD with a resolution of 640 by 400 pixels. Samples of both displays will be 
available during the first half of 1986; prices should be approximately twice as much as 
standard reflective LCDs. 

Epson also announced two 10-inch-diagonal monochrome displays using ferroelectric 
smectic-C crystals. The 640- by 400-pixel and 640- by 200-pixel displays are said to have 
high contrast ratios, low power consumption, and moderate cost; samples may be available 
late this year. 


Optical-Disk Developments: Write-Once Drives, Partnership 


Optimem, which currently makes 12-inch write-once optical-disk drives, showed a prototype 
multifunction 54-inch optical-disk drive at COMDEX. The drive will work with read-only, 
write-once. and erasable disks produced by 3M. Optimem had not yet finalized specifica- 
tions for the drive but expects to begin shipments in 1986. 

Sony announced a new line of write-once optical-disk drives. The WDD-2000 uses a 20-cm 
(8-inch) optical disk that can store | gigabyte of formatted data: a single drive with a con- 
troller will have a list price of $16,000. The WDD-3000 uses a 30-cm (12-inch) optical disk to 
store 2.1 or 3.2 gigabytes of formatted data, depending on the disk used; a single drive 
with a controller will have a list price of $19,000. Sony also unveiled a jukebox-style device 
capable of holding 50 of the 12-inch disks. 

AGA Inc., New York, NY, introduced an optical-disk system for the IBM PC based on a 
12-inch write-once drive from Alcate-Thomson Gigadisk АСА says its Discus 1000 stores up 
to 3 gigabytes of text data or up to 50 gigabytes of graphics images on a I-gigabyte disk, 
using a proprietary data-compression technique. The drive alone is available for $21,500; 
with the data-compression facility, it's $31,000. 

Du Pont and N. V. Philips revealed a joint venture to produce optical disks, including 
4.7-inch CD-ROM and CD audio disks, a 12-inch write-once disk, and an unspecified 
erasable disk The joint venture hopes to produce 200 million disks annually by 1990, half 
for data storage. 


New Developments in 32-bit Chips 


Signetics, Sunnyvale, CA, unveiled the 68070, a microprocessor that is compatible with 
Motorola's 68000 but also includes on-chip memory management and direct memory ac- 
cess. Samples of the 68070 should be available from Signetics and parent company Philips 
next summer, with production quantities available in late 1986. 

National Semiconductor began shipping samples of its 32332 microprocessor, which pro- 
vides more on-chip functions and memory-addressing capability than the 32032. New on- 
chip features include dynamic bus-sizing (8-, 16- or 32-bit data buses), burst-mode memory 
addressing, a barrel shifter, an expanded instruction queue, and support for external cache 
memories. The 32332 expands the 32032's 16-megabyte address space to 4 gigabytes by 
adding a full 32-bit address register. While the 32032 was available only in 6-, 8-, and 
| O-MHz versions, the 32332 will instead run at IO, 12, or 15 MHz. Weitek Corporation will 
interface its two-chip, 64-bit, floating-point math coprocessor to the 32332. 

The Royal Signals and Radar Establishment, Malvern, England, is developing the Viper, a 

(continued) 
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new 32-bit, RISC (reduced instruction set computer) microprocessor design. Because RSRE 
wanted a reliable chip for use in weapons and nuclear power plants, the design team used 
mathematical-correctness techniques that compare a formal specification of the chip with 
the logical implementation, which they hope will guarantee an error-free architecture and in- 
struction set. 

Also in England, a fingerprint-matching computer based on an array of 100 INMOS 
Transputers is being developed for the Home Office. When finished, the experimental 
system should run 25 times faster and cost one-fifth as much as the current system, which 
uses a minicomputer and vector processors. 


Vitesse, GigaBit Logic Announce LSI Gallium-Arsenide ICs 


Vitesse Electronics will develop gallium-arsenide (GaAs) versions of some Advanced Micro 
Devices 2900-series devices, which include microprocessors, controllers, and signal-process- 
ing chips. AMD currently produces the high-speed parts using silicon bipolar technology: 
Vitesse expects that the use of LSI GaAs could enhance performance four to six times. 
Samples of the first components are expected in mid-1986, with full production starting late 
next year. 

Separately, GigaBit Logic announced GaAs multiplexer and demultiplexer (mux/demux) cir- 
cuits that it says allow fiber-optic data transmission at up to 1.5 gigabits per second (gps), 
or three times the current limits of silicon. Eight standard 135-megabit-per-second transmis- 
sions can be combined in a single 1.l-gps signal. While the mux/demux circuits use about 
200 gates per chip, both GigaBit Logic and Vitesse plan to produce GaAs chips with more 
than 1000 gates in the spring. 


Kodak Proposes Tiny Magnetic Disk for Photographs 


Eastman Kodak, Rochester, NY, has lined up more than 30 companies—including Sony, 
Hitachi, and Fuji—to support its 47-mm (1.85-inch) floppy disk for storage of electronic still 
images. The 800K-byte disk can store up to 50 images of 240-line NTSC video. Eventually, 
the disk is intended for use in cameras; for now, Kodak is working on a 35-mm film-to-disk 
transfer station for use in developing labs and a still-video player/recorder for the disks. 


Nanobytes 


То back up the newer 34-inch hard disks, Data Electronics Inc. and 3M agreed on a 
smaller tape-cartridge format that will permit tape backup systems to fit in the same space 
as a 34-inch disk drive: drives using earlier И-іпсһ tapes required more room. DEI and 3M 
agreed on two formats: a 120-іпсһ-рег-сесопа (ips) 24-track М-їпсһ tape that stores 40 
megabytes and a 90-ips 12-їгаск tape 0.15 inch wide that stores 20 megabytes.... TDI 
Software Ltd. has released a full Modula-2 compiler for Atari's 520ST computer. In 
England, the compiler is priced at £195... . VMark Computer, Natick, MA, announced a 
database-management/application development system that can convert source programs 
for the Pick operating system to run under AT&T's UNIX System V. ... Tall Tree Systems, 
Palo Alto, CA, announced the Jlaserprinter, a $400 laser-printer interface for its JRAM-3 
memory board for the IBM PC. The Jlaserprinter uses the JRAM-3's expanded memory to 
allow laser printers like Hewlett-Packard's LaserJet to print high-resolution graphics quick- 
ly.... Micron Technology of Boise, ID, is offering 256K-bit error-correcting DRAM chips. 
Configured as 64K by 8 bits, the chips cost approximately $6 in quantities of 100.... 
Novell Inc., Orem, UT. announced System Fault Tolerant NetWare software for IBM AT-based 
LAN file servers, providing three distinct levels of protection from hardware faults. ... AST 
announced the Shared Resources Network, a new 5-megabit-per-second LAN, which can be 
made compatible with IBM's PC Network by using А5Т5 NETBIOS software. Each $495 net- 
work adapter card comes with a removable ROM chip that allows diskless IBM PCs to be 
connected to the network.... Integrated Device Technology, Santa Clara, CA, announced 
plug-in replacements for Advanced Micro Devices 2900 bit-slice processor chips; the 
Microslice-family chips use from one-third to one-fifth of the power of the AMD chips... . 
Cermetek Microelectronics, Sunnyvale, CA, is offering the CHI812A, a DAA component 
that provides a direct interface to both leased and dial-up phone lines. The DAA conforms 
to both FCC and Canadian DOC rules and is priced at 518.95 in 1000-ріесе quantities. . . . 
Motorola's new 68824 Token Bus Controller (TBC) chip fully implements the ISO Open 
Systems Interconnect data-link layer for networks; it also conforms to General Motors 
Manufacturing Automation Protocol specifications. . .. LSI Logic, Milpitas, CA, announced a 
CMOS gate array with 50,000 gates made of more than 500,000 transistors. 
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Imagine a full-featured, batterv- 
powered computer svstem — 
complete with disk drive and 
printer—that fits in vour suitcase on 
trips. Now vou can make vour Tandy 
200 or Model 100 more powerful 
than ever. 


Don't Travel 
Without Your Files 


The Tandy 200/Model 100 Portable 
Disk Drive (26-3808, $199.95) gives 
vou fast access to 100K of data on 
31/2" floppy diskettes. That means 
vou don't have to leave vour impor- 
tant documents, reports, spread- 
sheets, statistics and other vital data 
back home. 


This portable drive mav be small, 
but it's not a tov. Menu-driven opera- 
tion makes it easy to use. It features 
these powerful operating svstem 
functions: FORMAT, SAVE, LOAD, 

. KILL, RENAME and BACKUP. See 
a list of files anvtime. And vou can 
choose batterv operation, or attach 
an optional adapter to use AC power. 


Go Portable... 


with cordless printing 
and disk drive power 
when you travel. 


Far ONISE L te 
ауа um 


Get Automatic Hardcopy 
in Your Hotel Room 


Like the Portable Disk Drive, the 
TRP 100 Thermal Ribbon Printer is 


made to be used anywhere— with 
batteries or AC power. 


Sitting in your hotel room before 
an important meeting, vou can 
produce a printout of a report vou 
composed on the plane. Or, with 
vour 200/100's direct-connect mo- 
dem, vou can tap into vour home of- 
fice's computer for the latest data to 
update vour spreadsheet. 


The TRP 100 (26-1275, $299.95) 
uses plain 8!/2" paper and a thermal 
ribbon for high-contrast characters. 
Or vou can use thermal roll paper 


without the ribbon for direct transfer. 


It even produces bit-image graphics. 


True Portable Power 

Take off with Tandy 200/100 pe- 
ripherals today. And don't forget our 
selection of software. Tandv is 
Clearly Superior! 
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Radio fi 
The Technolog 


r тї 
New 1986 J 
Computer Catalog! 
Send Me a Copy. 


Store” 


Mail To: Radio Shack, Dept. 86-A-895 
300 One Tandy Center 
Fort Worth, Texas 76102 


Company 


Address LÁ LL C ÉL 
City 
State 
Phone 
Zip 
К. Ж” EN БЕН ШЕН NN m 


Prices apply at Radio Shack Computer Centers and at participating stores and dealers. Batteries extra. 


Inquiry 304 
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The database used 
now be used 


Introducing dBASE IIT PLUS. 

The PLUS stands for all the improvements 
weve made to the world’s number one selling 
database management software. 


Position Ret 


p Update 
Database file 


Format 


View 
Query 
Report 
Label 


The Assistant helps beginning users accomplish day-to-day data 
management taskswithout programming. 


Mind you, dBASE III PLUS still has the 
powerful dBASE programming language, dot 
prompt, and all the features that have made 
dBASE Ш the standard of the industry. 

Weve simply raised the standard. 

And just as dBASE Ш introduced more 
. power to the people, our new dBASE III PLUS 
introduces more people to the power. 

People who arent all that crazy about 
programming, for example. 

The Assistant feature in dBASE TII PLUS 
now provides them with new easy-to-use 
pull-down menus for creating, using and 
modifying multiple databases. 

So now anyone who can managea 
simple cursor can manage day-to-day data 
management tasks. Without programming, 

And by using our new Screen Painter, 
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anyone can create custom screens. Without 
programming. 

Or using View, access related information 
in several databases at one time. Without 
programming, 

With Advanced Query System, another 
new non-programming feature, any user can 
build complex queries just by selecting from 
the dBASE III PLUS pull-down menus. 

For rapidly creating entire programs, 
theres even a new Applications Generator 

And for all those who wish to learn to 
program, the Assistant can be of further 
assistance. By teaching you programming 
commands as you go along. Without disrupting 
your work flow 

These are only a few of the dBASE III PLUS 
features that can help new users quickly get 
up to speed. And experienced users quickly 
increase their speed. (Sorting, for example, 
is up to two times faster and indexing up to 
ten times faster than dBASE III.) 


Operator 


T. 


ne with .AND..NO 
Combine with .0R..NOT 


ИЖ Ж ШИШ ИІ ШИИДЕ 

Set Filter 
Select a logical connector for the filter condition. 
Advanced Query System letsyou set up and answer complèt 
queries without programming. 


by more people can 
by more people. 


And it's the fastest way to network those Tb obtain a free dBASE III PLUS demo disk, 
users, too. Because now, local area networking call 800-497-4329, Extension 0282; for the 
capabilities are built right in. authorized Ashton-Tate" dealer nearest you?" 

dBASE III PLUS canalso help put developers And get your hands on dBASE III PLUS. 
inthe fast lane With a new Data Catalog and Its the software more people can look 
more than 50 new commands and functions. forward to using, мшу 26 
Plus code encryption and linking, improved | | 
debugging aids, assembly language calls and ners Requires BNC or 100% compatible'Trademarkelowners:Ashfon Tie dBASE I 


Ashton-Tate; IBM/International Business Machines Corporation. 61985 Ashton-Tate. All 


much more. rights reserved, 


ASHTON ‘TATE 


dBASE III PLUS 


The data management standard. 


THE MAC AND THE DSI SIEVE 
BENCHMARK 

As | read the benchmarks in "The DSI-32 
Coprocessor Board, Part |: The Hardware" 
(August 1985, page 120), I noticed a miss- 
ing system in the comparisons, the Apple 
Macintosh. Being a MacUser, I found this 
disappointing. so | set up and ran the 
benchmarks on my 512K-byte Mac. My 
only significant change tothe benchmarks 
used by DSI is the use of a base (pointer) 
register rather than a global variable for 
the arrays used. This change allows use 
of the Macs ROM memory manager and 
does not represent a radical change to the 
routines. 

The DSI Sieve benchmark is not fully 
representative of a machine's Boolean and 
integer capabilities, calling for only three 
register variables and using no pointers. 
Applications written by advanced pro- 
grammers take better advantage of these 
tools. Accordingly, | used three versions 
of Sieve, calling them Sieve (same as the 
DSI Sieve), RSieve (using more registers), 

. and PSieve (using registers and pointers). 
The performance of these roughly repre- 
sents the performance of inexperienced, 
intermediate and advanced programmers 


LETTERS 


code. The Float and FLT benchmarks are 
transliterations of FORTRAN into C with 
some assumed register optimizations. See 
table |. 

All three forms of Sieve beat the IBM 
PC AT for n = 40,000 (and the AT could 
not run n = 80.000). This is due to the 
much higher costs for 32-bit integer/ad- 
dressing arithmetic on the AT. needed for 
addressing large amounts of data and for 
most applications except games and 
graphics. Thirty-two-bit integers are stan- 
dard on the Mac with the SoftWorks com- 
piler. The single-precision Float bench- 
mark for the AT with the 80287 floating- 
point coprocessor is less than five times 
faster than the software floating-point 
coprocessor of the Mac, a surprising 
result. The hardware advantage of the AT 
did show up in the FLT benchmark, how- 
ever. In 64-bit floating-point, the AT's hard- 
ware was 12 times faster than the Mac's 
software. 

A quick note on the VAX timings. The 
VAX C compiler that | am familiar with 
automatically pointerizes loops such as 
the Sieve benchmark. PSieve is therefore 
the equivalent benchmark. and the Mac's 
speed in this benchmark is near that of 


Table 1: Reader Hembrees benchmark results for the Macintosh. 


RSieve 


3.37 
8.37 
12.53 
16.97 
34,33 


n Sieve 


8191 4.23 
20000 10.50 
30000 15.87 
40000 21.25 
80000 43.00 
(40000) 78.90 
(256000) 1759.85 


Float 
FLT 


Table 2: Definicon benchmark results. 


n Sieve RSieve 
8191 1:78 1.58 
20000 4,45 4.23 
30000 6.70 6.36 
40000 8.95 8.51 
80000 17.90 16.81 
Float (40000) 0.71 
FLT (256000) 16.45 
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PSieve 


2.80 
6.93 
10.47 
14.00 
28.32 


PSieve (corrected) # of Primes 


1.43 1899 
3.51 4202 
5.33 6056 
7.08 7836 
13.95 14,683 


the VAX-11/750, particularly impressive 
since the 750 costs more than 30 times 
as much. | would like to see the perfor- 
mance of more machines using the multi- 
ple Sieve benchmarks since they test a 
wider spectrum of CPU architectures 
rather than reducing all to a common 
denominator. 
| have one complaint about the DSI ar- 
ticle. It seems to have been written by 
Definicon Systems inc., and page 134 
reads like a full-page ad for DSI. While the 
designers may understand the hardware 
better. | would like to also see an indepen- 
dent review of the system by BYTE. 
WILLIAM L. HEMBREE 
Las Cruces, NM 


Definicon Systems replies: 

We did not think it was fair to include the 
Mac in the benchmark comparisons 
because it did not have a hardware 
floating-point accelerator. Mr. Hembree's 
own data shows that the Macis 100 times 
slower than the DSI in floating-point ex- 
ecution {Float and FLT benchmarks). 
Floating-point arithmetic is present in vir- 
tually all application software, from sim- 
ple spreadsheets to complex statistical 
packages. 

The Sieve benchmark we used was 
taken from BYTE. In order to evaluate Mr. 
Hembree's newer versions, we compiled 
and ran them. To our surprise, the PSieve 
version reported an incorrect number of 
primes. We traced the problem to a dou- 
ble increment of i in the second FOR 
loop. Without the fix, Mr. Hembree's 
pointerized version ran in 1.05 seconds 
on the DSI-32. When the problem was 
corrected, it took 1.43 seconds. 1 have 

(continued) 


LETTERS POLICY: To be considered for publica- 
tion. a letter must be typed double-spaced on one 
side of the paper and must include your name and 
address, Comments and ideas should be expressed as 
clearly and concisely as possible. Listings and tables 
may be printed along with a letter if they are short 


and legible. 

Because BYTE receives hundreds of letters each 
month. not all of them can be published. Letters will 
not be returned to authors. Generally, it takes four 
months from the time BYTE receives a letter until 
it is published. 


This Little Fella 
eans Business. 


The Mouse by Maynard Electronics makes your favorite 
programs faster, ieee easier, and smarter! 


BY MAYNARD ELECTRONICS 


Teach The Mouse 
To Type. 


A single Mouse click will instantly 
produce the character, sentence, 
paragraph, or anything else 
you've selected. Click: you call 
up the CustomKey menu. Click: 
your file is saved. Click: a com- 
monly used paragraph appears 
in place. No other mouse gives 
you such power and versatility. 


Atlast, an "intelligent" mouse! Now you — \\ A Tale Of Three Mice... 


command power to your programs, when you 


SLUMPS 


want, the way you want — instantly! The Mouse | Compare our Mouse with the others ЩЕ 
by Maynard Electronics comes with our й found and youll see, theres no comparison! 
CustomKey™ software which lets you assign | Here are just a few features across the board: 
and reassign commands while using your Й | Features Mouse "Soft Ө 
favorite programs — even those without | aL Сатый Ў 
mouse utilities. Fly through programs like (| Dx M 

symphony; Lotus 1-2-3, Framework? Multi- /) Adjustable Cursor Speedup, Dn (while 

Mate; and others with undreamed of speed! |; Adjustable Cursor Speed/Rt, Ltt (while 

And of course, it’s fully compatible with all | Buttons Defable (whi running application 

programs written for a mouse, too. | USScDef acie оа Cures MENEMEN 


Free Drawing! 

Purchase The Mouse now and 
proe the popular paint program 
‚ Telepaint" at no additional cost 
b. —a$149 value! 


` 


! % 


*Symphony and Lotus 1-2-3 are trademarks of Lotus Development Corporation. 
Framework is a trademark of Ashton-Tate. MultiMate is a trademark of SoftWord Sys- 
tems Inc. Telepaint is a trademark of LCS/Telegraphics. 


т. 
p m 
Shaping tom borrow's technology. 
460 E. Semoran, Casselberry, FL 12707 » 305/331-6402 


Available at the finest computer stores. Contact your local dBaler or write to us today for product information. 
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24; поге 95% 
о! the news 


Меи! эле! automatícalh y Jj finds tbe 
% you need. From our database of authori- 
tative, up-to- "s business news, you get just 
the stories you want, delivered instantly to your 
microcomputer. You choose your own, unique 
‚ key words, and NewsNet saves—just for you— 
^X. every new article containing those words. Or, 
. you can find that critical 576 on your own, 
s. with NewsNet's powerful keyword search- 
Ж ing and text scanning. 


just what's in NewsNet’s database? The full text 
of over 300 valuable business newsletters. In- 
depth news, written by experts, filled with 
analysis and interpretation. News from 34 dif- 
ferent industries and professions—everything 
from Computers to Investments, from Manage- 
ment to Telecommunications. Plus extras such 
as wire services, online stock quotes, air fares, 
and business credit reports. 
е“ эн L a 1 23% N og pS: 

ur Specialty ts our Specialty. Неге are just 
кы cet a few of the 25 ео о, "fd Computers 
e^ s newsletters on NewsNet: 

В The Artificial Mini/Micro Bulletin 


>. M Intelligence Report Personal Computers Today 
- [f The Business Computer Robotronics Age 
КЕ ) The Computer Cookbook Newsletter 
EM Consumer Electronics Semiconductor Industry 
J Data Base Informer & Business Survey 
Electronic Mail News The Seybold Report on 
| Outlook on ШМ Professional Computing 


E Japan High Tech Review Stanley Klein Newsletter 
Micro Moontighter on Computer Graphics 


ONEN 


We'll send all you 
need to subscribe. 


n 
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not, as Mr. Hembree did, removed the 
calls to MALLOC or PRINTF from the 
times reported for execution. 

Table 2 shows the data for the 051-32 
corresponding to Mr. Hembree's bench- 
marks. 

1 disagree strongly with the concept 
that any benchmark or combination of 
benchmarks can do anything other than 
show that a particular architecture is 
competitive with another. For instance, 
programmer productivity is rarely quan- 
tified. We have found, for example. that 
a 400-line C program takes 15 seconds 
to compile on the DSI-32, 5 minutes on 
an Atari 520ST, and 4.3 minutes on a 
Mac. Why shouldn't this data be relevant 
when considering a computer's perfor- 
mance? If the VAX compiler automati- 
cally pointerizes code and thus makes it 
run faster, is this not a valid measure of 
productivity enhancement? Our compiler 
automatically registers variables. This 
saves the programmer the task of keep- 
ing track of which variables are most ef- 
ficiently registered. Is this not an impor- 
tant factor in overall productivity? 

It really should not matter whether a 
computer uses a microprocessor from 
XYZ company or ABC company or 
whether it performs a sieve in 1.43 
seconds or 1.85 seconds. What should be 
important is what the machine can do for 
you and how long it takes you to get the 
machine to do what you want it to. 

It is a travesty of objectivity that 
simplistic benchmarks have become the 
most widely accepted method for per- 
formance evaluation. 

The DSI-32 project has so far taken 
four worker-years to bring to fruition. If 
BYTE magazine had not become in- 
volved, it would be yet another closed- 
architecture computer accessible only to 
the inveterate hacker. The technology of 


^ 32-bit microcomputer design would still 


be locked within corporate vaults. BYTE 
provided a forum for Definicon to pro- 
mulgate its technology while recognizing 
that projects such as these will only be 
made available to the hobbyist while 
adequate financial return for the 
development cycle can be maintained. 

Finally, there was a misprint in the 
benchmark data published in the August 
issue. The time for a VAX- 1/780 to per- 
form an 8191 Sieve should be 1.09 
seconds, not 1.90, as printed. 


BYTE replies: 

Publishing hardware-construction articles 

presents us with a dilemma. If the author 
(continued) 


Introducing In-aVision 


Complex Drawing 
Aadę& Eas 


e created In: a: Visi 
Wis for you. The 
engineer who needs 
more productive ff 
drafting support. 
The designer 
who needs ver- 
satility for alter- 
nate ideas or 
quick revisions. 
The architect whe 
needs a 
variet m 
drawl i. 
busine ay 
needs ; | 
rials as well as detailed 
and organization charts. 


charts 


Point. Click. Draw. 


Now all you do to create com- 
plex technical drawings, systems 
designs, blueprints, diagrams, illus- 
trations, and proposals is point, 


click and draw. With 
support, windowing, 
icons, and pull-down 
menus, you produce 
drawings nore quick- 
ly, accurately and effi- 
ciently than ever before. 
In:a: Vision's advanced tech- 

nology includes many features not 
found on comparable systems cost- 
ing thousands rnore. For example, 


(Most popular graphics cards, plotters and printers supported. ) 
Microsoft Windows compatible. Call for spectfic operating 
environment requirements. 


_ areas for greater de- 


| colors and patterns, as well as 


Unlike more expensive CAD 
systems, In:a: Vision is easy to 
install and use. Even the com- 

puter novice can be productive 
in less than a day. And 
In:a: Vision is not copy- 
protected. 


n p 


Ten Day Trial Period. 


We're so sure In:a: Vision will 


you can pan ^ 
around in a user-de- 
finable drawing space 
up to 68" X 68" and 
zoom in on specific make you more pro- 
ductive, we'll give you 
ten days to prove it to 
yourself. If In*a* Vision doesn't 
improve your productivity, retum 
it within ten days for a full refund. 
In:a: Vision will 
make your complex 
drawing tasks sim- 
ple and make you 
more productive. 
Satisfaction guar- 
anteed. Dial 
800-272-3729 to 
order or for a free 
әгосһиге. In Texas 
or for customer support, call 
(214) 234-1769. MICROGRAFX, 
Inc., 1820 North Greenville Ave- 
“nue, Richardson, Texas 75081. 


tail. Scale, rotate and 
dimension symbols, fill an area 
with your choices of predefined 


draw lines with multiple styles and 
widths. Other features include 
overlays, predefined and user- | 
definable page sizes, rulers, 

grids, and symbol libraries 


Multi-tasking 
in a PC-based 
CAD system. 

) Ina‘ Vision uses 

multi-tasking to enable 
you to continue drawing while 
printing hard copies as well as edit 
multiple drawings simultaneously. 


MICROGRAFX” 


The Picture of Success. B А | 

Ina: Vision and MICROGRAFX are trademarks оГ, 
MICROGRAFX., lnc. 

Windows and Microsoft are trademarks of Microsoft, Inc. 
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Printing 
Made Beautiful 


This entire ad, from top to bottom, was printed on an inexpensive dot matrix 
printer with Fancy Font? a unique program that works with almost any word 
processor to produce high resolution, proportionally spaced, letter quality 
printing. 

No special hardware or installation is required, so you'll be using Fancy Font 
as soon as you get it. 

Fonts, including Roman, Sans Serif, Bold, Italic, Seip, OlbEnglish and 
more, from 8 to 24 points come standard with Fancy Font. 


FLEXIBLE. Fancy Font comes with a complete set of over 1500 mathematical, 
foreign language and other special symbols 

Hundreds of additional fonts in sizes from 6 to 72 points are available, at a 
nominal additional charge, from our growing font library. - 

You can edit any character and also create your own characters or logos, up 
to 1 inch by 1 inch. 

Powerful formatting features let you center, justify, wordwrap and type flush 
left or right, with or without running headers and footers — even with 
different fonts and sizes on the same line. 


IMPACT YOUR LASER. Combine the high quality of the HP LaserJet, 
LaserJet+ or Canon Laser printer with the font styles and sizes of 
Fancy Font for the ultimate in visual impact. 

You can mix internal printer fonts, cartridge fonts and 
Fancy Font letters on the same line to create materials 
with typographic impact. 


COST EFFECTIVE. You can buy Fancy Font from your local dealer or direct 
from SoftCraft for only $180. 

You'll get near typeset quality at a small fraction of the time and cost of 
using art or typesetting services. 

You'll be turning out beautiful reports, newsletters, presentations, letters, 
mathematical texts, overheads, invitations and more after getting your copy of 
Fancy Font. The applications are limited only by your imagination. 

_ Fancy Font runs on.PC-DOS, MS-DOS and CP/M systems with Epson, 
Toshiba and compatible dot matrix printers and laser printers. 

Call or write now to order Fancy Font or ask for complete information 

including actual samples and independent reviews. 


CALL TODAY 1-800-351-0500 


MasterCharge and Visa accepted 


SoftCraft, Inc. 


222 State Street, Madison, WI 53703 (608) 257-3300 
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doesn't support the project b y arranging 
for key parts to be available from one 
source at reasonable prices and by 
answering questions of all those readers 
who build the project, then readers 
become frustrated an and angry. Readers 
have to go through all the trouble of buy- 
ing every part in quantity one and at high 
prices. If the assembled project doesn't 
work properly, readers rightly want help 
diagnosing the problem. Supporting 400 
readers who have built a project requires 
time. and effort on the part of the 
designer. Usually the demands fat ex- 
ceed what any individual author is will- 
ing to undertake. 

On the other hand, when we make cer- 
tain that a project is backed by the 
resources of a firm with an adequate staff 
and that parts and support are easily 
available, some readers believe that the 
article is intended to force them to buy 
a commercial product. This is not the 
case. Unfortunately, there is never likely 


. to be a charitable foundation that sup- 


ports hardware-constructiOn projects 
with design and support engineers, a 
purchasing manager, clerical help, and all 
the other resources that go into produc- 
ing a complex electronic project. 
Based on years of experience, we 
believe that arrangements such as our 
continuing one with Steve Ciarcia and the 
DSI-32 agreement with Definicon serve 
our readers much better than publishing 
schematics and leaving the reader with 
no hope of support. Readers who prefer 
can always work from the schematics and 
ignore the support firm. BYTE has no 
financial interest in any of these projects. 
Because our readers' greatest interest 
is in new technology, we are determined 
to do hardware-construction articles 
based on new and advanced chips. Ciar- 
cia's project based .on the 64180 and 
Definicon's based on the 32032 are ex- 
cellent examples. They afford readers an 
opportunity to work with systems based 
on advanced chips without having to buy 
a large development system from a 
semiconductor manufacturer. We would 
like to do more articles based on ad- 
vanced chips, but we are usually unable 
to convince anyone to undertake the 
financial risk and the burden of support. 
Such articles require purchasing hun- 
dreds of parts with no certainty as to how 
many people will build the project and 
buy the parts. There are sometimes 
eani y problems with the new parts as 
well. 
We're now trying to make arrange- 
(continued) 


For those times when 640K memory 


just doesn't seem to be enough. 


AST introduces RAMpage!™ with 
up to 2 Mb of PC RAM. 


Feed your byte-gobbling appli- 
cations with the expanded 
memory of RAMpage! And 
stop wasting valuable time 
with frustrating "Memory 
Full" messages. | 
Breaking The 640K 
Barrier. 
RAMpage! breaks 
through the PC's 640K- 
byte barrier delivering up to 2 
megabytes of parity checked ЧО = 
memory for expanded memory о QUI 2 
applications. Up to 4 RAMpage! - | т" — a 
boards can be used ina single specifically for use with EMS Or write, AST Research, Inc., 


| | | 
1 ye 
| LL 


PC fora full 8 Mb of memory boards, are now becoming avail- 2121 Alton Avenue, Irvine, 
per system. able. And a wide variety of California 92714 
EMS Compatibility. other packages, including win- TWX: 753699 ASTR UR. 


RAMpage! is fully compatible a С dowing, spreadsheet, 


with all applications age database and CAD Specifications 
developed for use А) applications, will |" erase on pc. pcx, 3270 Pc 
with the Lotus P , soon follow. e Up to 2.0 Mb expanded memory per 


A Super Bonus. board —8.0 Mb total per system. 
R AMpa ge! е Socketed and user upgradeable with 
* includes AST's — ЖИЕ 
с Pak” utilit * Fully compatible with Lotus EMS 3.0. 
pw » d " m. y e Enhanced EMS design for greater per- 
software. Designed specifically formance with enhanced EMS software. 
| to operate in expanded memory | * AST Expanded Memory Manager 
Expanded environments, it allows you to - aine cod 
; -—- * New SuperPak™ utility software standard. |; 
Memory Speci- spool print jobs and create 
| fication (EMS). It's multiple RAM disks for added 
also supported by Enhanced performance. 


EMS software— offering more Don't let your valuable byte- 
versatility for even greater value hungry applications starve. 
and performance. Get RAMpage! today. For ii, азир epee 
New software updates of popu- more information call our ج‎ T 
lar applications like Symphony" Customer Information Center Zw mu mesini mae 
Framework™and 1-2-3? designed (714) 863-1333. a, 
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DATA INDEPENDENCE 
MUCH SMALL 


Тһе Age of Data Independence” dawned 
about two years ago when ІОМЕСА 
introduced a revolutionary mass storage 
device called The Bernoulli Box? Featuring 

a unique technology that uses rugged, 
idle 10-megabyte cartridges, it freed companies to work 
more productively and economically—and was soon recognized 
as the decade's biggest step forward in business data storage. 


Today, IOMEGA has taken another giant step. With the 
addition of the compact 20-megabyte-per-cartridge Bernoulli 
Boxes, in single- and dual-drive versions, the Data Independ- 
ence family gets simultaneously bigger and smaller. The new 
Bernoulli Boxes double on-line capacity to up to 40 megabytes 
and cut the space required to carry and store data cartridges. 
They also boast a footprint that is literally half that of the pre- 
vious version, freeing just that much more valuable desk space. 
But what makes the new Bernoulli Box so exciting are the 
same features that made it the new standard in data 
management to begin with. 


EXPANDABILITY 


Free yourself from the limitations of system 
capacity. If you need more, you expand by 
buying slim, inexpensive cartridges, not bulky 
and costly hardware. 


TRANSPORTABILITY. 


M The Bernoulli Box cartridges are completely 
interchangeable. You're free to take the 

i. cartridge from one and use it in another with 
complete confidence. Take it across the hall or mail it across the 
continent. 


RELIABILITY. 


Incredible resistance to shock and vibration 

. combined with a rugged cartridge format frees 
you from concerns about equipment failure, 
head crash, or data loss. 
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ORE GIANT STEPS. 
4R FOOTPRINTS. 


SECURITY. 


Free your sensitive files, such as payroll and 
personnel, from unauthorized scrutiny and 
free yourself from unnecessary anxiety. Put 
them on a Bernoulli Box cartridge, and put the cartridge where 
you know it will be safe. 


Check out the latest Bernoulli Box family members today. More 
giant steps towards the complete data independence of 
businesses using the IBM PC, XT, AT, most compatibles, and the 
Macintosli* " Giant steps with very small footprints. 


For the dealer nearest you, call 1-800-556-1234, ext. 215. In 
California, call 1-800-441-2345, ext. 215. 


PERFORMANCE. 

The amazing speed of The Bernoulli Box— 
with access times and transfer rates that rival 
and often surpass the best hard disk drives— 
translates into the best freedom of all: the freedom of time. And 
now The Bernoulli Box offers users the option of booting from 
The Bernoulli Box cartridge with any of the IBM PC or 
compatible computers. 


*The Bernoulli Boxfor Macintosh is available in a 5- megabyte single-drive version and a 
20-megabyte dual-drive version for AppleTalk." 


The Bernoulli Box is a registered trademark of IOMEGA Corporation. Data Independence is a trademark of IOMEGA 
Corporation. Macintosh is a trademark licensed to Apple Computer, Inc. AppleTalk is a trademark of Apple Computer. Inc. 
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Plotter graphics pret 


boardroom 
boredom 


Crisp, clean, hardcopy graphics make dramatic im- 
pressions. Now, with Houston Instrument's PC Plotter, 
you have an affordable way to link the power of 
graphics to your personal computer. The PC Plotter 
produces quality graphics at a price you won't mind 
paying. It allows you to produce vibrant line, bar, and 
pie charts using eight different colors on either paper 
or overhead transparencies. And you can create either 
eus" x 11” or 11” к 17" graphics. 


Whether you're a computer wizard or novice, the 
PC Plotter is simple to operate and can be used with 
virtually any computer on the market today. Plus, your 
graphics software choices are unlimited. Houston 
Instrument products are supported by a versatile 
collection of more than 250 graphics software packages. 


For example, just take a look at the above photo and 
you'll see T created by PFS:® Graph, Lotus? 
|!" Peachtree Business Graphics System, Design 
Intelligence," ' Energraphics," and Smart Spreadsheet 
with Graphics. 

Make the most out of owning an IBM,® Apple® or 
other personal computer. Give it a PC Plotter. . . and 
give your presentations the visual advantage you need 
to win in business. 

Visit your authorized Houston Instrument dealer or 
local computer store today and ask for a demonstra- 
tion of the PC Plotter. For more information, call us at 
800-531-5205. Texas residents may phone (512) 835-0900. 
Houston Instrument products are designed, marketed, and 
manufactured in Austin, Texas. 


houston 
instrument 
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ments for hardware projects based on 


three different 32-bit processors: the | 


INMOS Transputer, the Acorn RISC 
Machine, and the Motorola 68020. 
Anyone interested should contact Phil 
Lemmons. 

We didn't publish the 051-32 article 
without assuring ourselves that the board 
would work. Phillip Robinson of our West 
Coast staff saw the DSI-32 assembled 
and working before we published the ar- 
ticle on it. Definicon also shipped us a 
DSI-32 board that functioned properly in 
an IBM PC here in our main office. Our 
technical staff edited the article. 

An independent review of the DSI-32 
is a good suggestion. We'd prefer to do 
that as a collaboration among as many 
DSI-32 users as possible. Those inter- 
ested should contact Glenn Hartwig. 


COMPRESSING DATA 
On page 392 of the October 1985 BYTE 
(Letters), readers found an interesting 
"printing experiment" that surely could 
use more explanation. Although it's called 
a "high-density bar code" in its caption, 
. the sample has little resemblance to a con- 
ventional bar code image; rather, it ap- 
pears to be a direct binary high-density 
representation of bits framed by an error 
detection/correction and timing format. 
A format like the sample printed has 
good prospects for delivery of machine- 
readable data. ! count about 64 informa- 
tion bits in width (excluding error detec- 
tion and framing information), with a den- 
sity estimated to be 128 bits per inch. The 
same 128-bpi density seems to be used 
in the vertical direction, with a length of 
7,5 inches. Multiplying the numbers, we 
can estimate that the test patch repre- 
sented some 61,440 bits, or about 7.5K 
bytes. Multiply that by IO or so columns, 
and we have an apparent page capacity 
in excess of 75K bytes. For source code 
of programs, you'd probably want to use 
a token-compression scheme. In some ex- 
periments | did in 1981 with token-com- 
pression techniques, ! was able to achieve 
almost 3:1 compression for large Pascal 
source programs. Thus, as a means of rep- 
resenting a high-level language program 
with comments, your 7.5K-byte sample in 
October could represent the equivalent 
of over 20K bytes of uncompressed Pascal 
source text. A 20K-byte source program, 
while not large. is a significant chunk. 
There was another fundamental prob- 
lem with the bar code formats we printed 
along time ago in BYTE. Those bar code 
formats were ugly to look at. The sample 
(continued) 


The most flexible _ 
printer-sharing device 
you can buy is trom 


Baylech 


Introducing the new Моде! 528DB multipon controller, N will 
iet eight users automatically share one pnnter, or in multipie 
printer applications, let users code-select a specific printer 
От contend for the first available printer. Flexible, user- 
selectable features inciude: the number of printers versus 
the number of computers, printer select code, CTS DTR or 
XON-XOFF handshaking, operating mode, form-feed mode, 
header-page message, disconnect fime-oul, and baud 
rates. To set up, simply connect the multiport between 
your computers and printers. lt interfaces easily wath any 
HS-232C ѕепа! device. Model 528DB with 9 ports, $659. 


1 megabyte ім ет 


BAY TECHNICAL ASSOCIATES, INC. 


DATA COMMUNICATIONS PRODUCTS 


800-523-2702 


Highway 603, P.O. Box 387, Bay Saint Louis, Mississippi 39520 
Phone: 601-467-8231 Telex: 910-333-1618 (BAYTECH) 
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printed in the October 1985 BYTE has in- 
formation, but at a small enough scale to 
look reasonably good to the human eye's 
wonderful power of averaging. 

The use of this density represents a sig- 
nificant advance, probably enough to 
justify purchase of a specialized reader de- 
signed like no bar code reader presently 
on the market. | conjecture that a line- 
image CCD (charge-coupled device) video 
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sensor could span the width of the image 
with 128 or 256 pixels relatively inexpen- 
sively A brute-force capture device could 
be made to take advantage of this format 
provided that it addressed the problem 
of maintaining alignment during the scan. 
Rough alignment of the scan with the ver- 
tical direction of the page can be provided 
by the "gutter" of the magazine or a ruler. 
Vertical timing is obtained from the edges 
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LARGE OEM $5095 
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s (Optional) el 
bility ae Clock and Calendar Circuit 
Sockets for 27256 EPROMS 

12 Inches by 13.8 Inches _ 
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of the pattern as printed. Enough memory 
to allow processing of several conceptual 
horizontal lines would allow for a small 
amount of skew on the part of the line sen- 
sor. Averaging adjacent pixels and using 
a digital threshold test would allow cap- 
ture of the smallest dots in the format. Ver- 
tical timing information present in the for- 
mat as printed would calibrate the pattern 
to the actual velocity variations of the per- 
son using the device, reducing the need 
for sampling of the image. Scanning ought 
to be possible in a few seconds for each 
chunk of 7.5K bytes or so. 

If this technology works, BYTE. its adver- 
tisers, and its readers finally have a way 
of printing recoverable data for source/ob- 
ject code of significant programs. a capaci- 
ty that was not possible in our earlier ex- 
periments with bar code formats. (See my 
editorial in the April 1980 issue, which 
summarized BYTE's bar code experiments 
from 1976 through 1980.) Now, whoever 
is responsible for this experiment must 
still answer the entrepreneurial problems: 
Who will build the bar code readers, and 
at what cost to the end user? Which 
comes first, the widespread printing of in- 
formation or the availability of the 
readers? By presenting a regular fare of 
significant programs in source form using 
this format, BYTE could spawn a whole 
new marketplace for machine-readable 
keyless data entry from print. 

CARL HELMERS 
Peterborough, NH 


BYTE replies: 
The printed software strip on page 392 
of the October 1985 BYTE is called a 
Cauzin Softstrip. The strip was designed 
by Cauzin Systems Inc. of Waterbury, 
Connecticut, and was unveiled at COM- 
DEX last November along with the com- 
panys $200 Cauzin Softstrip Reader. 
Cauzin is promoting the device, which will 
first be available for the Apple Macintosh 
and IBM Personal Computers, as a new 
way of reproducing and distributing pro- 
grams and data. Robert L. Brass, presi- 
dent of the company, explained the tech- 
nology behind the Softstrip to me. 

The Softstrip can be printed in low- 
medium- or high-density formats. The 
strip that appeared in BYTE was in 
medium density and contained about 
3000 bytes of information. The standard 
Softstrip is a bit longer—9.5 inches—and 
holds approximately 3500 bytes. (High- 
and low-density strips of the standard 
size hold 5500 and 500 bytes, re- 
spectively.) 

(continued) 
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PERFORMANCE | 


THAT IS OUT OF THIS WORLD.. 


MODEL 2000 20MHz ^ A MODEL 3500 35MHz 
DUAL TRACE | DUAL TRACE DELAYED SWEEP 


«АТА DOWN TO EARTH PRICE 


At last! Truly affordable test equipment with no compromise in design, and features 
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR 
Instruments presents two, new, high-performance models backed by a two year 
warranty and technical support which is only a phone call away. Perfect for the 
technician or advanced hobbyist, both models feature Dual Trace capability and a 
variety of operating and triggering modes, including CH-B Subtract and X-Y operation. 


MODEL 2000 has a 20 MHz MODEL 3500 features a 35 
bandwidth and 20 calibrated MHz bandwidth and exceptional 


sweeps ranging from .2s to .2us. N | € 1mV/DIV sensitivity. Delayed 
A convenient built-in component | \ FA sweep and variable holdoff allow 
tester provides additional ЭШНЕ stable viewing of complex 
diagnostic power. i dani cm waveforms. 
ORDER TOLL FREE | стр | 
a эр 1224 South Bascom Avenue 
800-662-6279 (c4) San Jose, California 95128 (408) 995-5430 


COPYRIGHT 1985 JOR INSTRUMENTS. EARTH PHOTO COURTESY OF NASA 
THE JOR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JOA MKCRODEVICES. JDA INSTRUMENTS IS A TRADEMARK OF JOR MICRODEVICES 


Cauzin's use of a near-infrared sensor 
in its reader gives the Softstrip some in- 
teresting properties. The sensor emits a 
near-infrared beam of light, which heats 
the carbon used in black ink and photo- 
copier toner; the receptor portion of the 
sensor measures the slight heat increase 
of a dark area. With this method of sens- 
ing, you can write with colored inks (or 
spill coffee, tea, or cola) on a Softstrip 
and not impair its ability to be read. How- 
ever, writing across a Softstrip or print- 
ing it on multicolored paper is an effec- 

tive way of copy-protecting it—any at- 
tempt to photocopy it will result in extra 
photocopy toner deposits that will 
render the Softstrip unreadable. 

The Softstrip format was designed to 
be reliably readable, even in less than 
ideal conditions. In its medium-density 
mode, each line of the Softstrip (past the 
obvious header information at the top) 
represents 4 bytes (32 bits) of data. Each 
bit of data is encoded as what Cauzin 
calls a dibit—a white square followed by 
a black represents a 1 bit, and the op- 
posite represents a O bit. (Because of this, 


ШІ HEI inc. 


Victoria, MN 55386 è 612-443-2500 
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4 bytes of data are represented as a line 
of 64 black and white squares.) Two pari- 
ty bits are on either end of a line of Soft- 
strip data. A clever scheme of using one 
bit for parity of the even bits and the 
other for parity of the odd bits—plus a 
checksum on each line and the method 
of scanning (discussed below)—gives the 
Softstrip Reader a 1 in IO billion chance, 
according to Cauzin, of making an un- 
detected error. 

With an effective accuracy of 0.00001 
inch, the scanner scans in increments of 
0.0025 inch. In a medium-resolution Soft- 
strip, each line of data is 0.001 inch high; 
this means that each data line is scanned 
four times, each in a slightly different 
place. The sensor integrates the density 
of each half of the dibit and decides the 
bit's status based on the multiple ver- 
sions of this information. Cauzin claims 
that this method is much more immune 
to errors than a system that would sim- 
ply watch for the density transition in the 
middle of a dibit. 

The Cauzin system does not do any 
data compression, but there are 


PC LIGHT PEN 


Speed up data entry with HEI's 
“Fast-Point’™ light pen for IBM* 
АЈ PC computers and compatibles. 
Ideal for cursor control, menu and 

icon picking, interactive graphics, and 
other data entry tasks. 


"Fast-Point" plugs into the IBM PC 
color graphics board light pen port, or 
monochrome graphics board light pen 
port where applicable. It’s compatible 
with standard IBM BASIC light pen 
statements and functions. HEI light pens 
are sold with technical documentation, 
and implementation software on diskette. 


HEI is a leading supplier of high- 
performance light pens for computer 


numerous public-domain programs that 
compress and restore arbitrary files. As 
Mr. Helmers points out, such compres- 
sion could effectively double or triple the 
amount of data that a Softstrip could err 
code. Itis conceivable that a single Soft- 
strip (9.5 by 0.625 inches) holding com- 
pressed data could encode as many as 
five pages of high-level language source 
code! 

Cauzin hopes that its product will 
become widely accepted and that Soft- 
strips will become a common form of 
low-cost software storage. We are en- 
thusiastic about the product and wish the 
company well. We look forward to the 
day when the Softstrip format is in wide 
enough use to merit its inclusion in BYTE 
listings. 


INTELS BENCHMARKING 

STRATEGY 

There has been a lot of discussion lately 

(particularly on the UNIX Usenet news net- 

work) concerning Intel's recent advertis- 

ing campaign comparing the Intel 80286 
(continued) 


graphics, CAD, CAI and other applica- 


*Registered Trademark of International Business Machines. 


tions with over 35,000 devices in the field. 
Put an HEI "Fast-Point" pen to work on 
your PC. (From $140 to $195) 


(HEI is a major supplier of OEM graphics terminal light pens. 
Call or write for information.) 
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If the Hayes Smartmodem 120015 smart, 
thisoneis utterly brilliant. 


First came the Smartmodem 1200. 
Now, there's the smarter Smartmodem 
2400.™ It's twice as fast. Or just as 
fast. Or even not as fast. Because it's 
smart enough to automatically adjust 
to 2400, 1200 or 300 bps communica- 
tions. And to make sure you can 
communicate, it gives tests. It tests the 
phone line, it tests remote modems, it 
even tests itself Because the Smartmo- 
dem 2400 features advanced 
diagnostics. 

Moreover the 2400 is a smart 
communicator. It communicates with 
mainframes and minis. Both synchro- 
nous and asynchronous transmissions 
are supported by the Hayes standard 
command set for 2400 bps. And you 
can transmit data to another room, or 


Inquiry 154 


another country because the 2400 
meets CCITT international standards. 

So, if you want to make fast work 
of high-volume communications, you'd 
be very smart to see your authorized 
Hayes dealer for a look at the Smart- 
modem 2400 or 2400B, a plug-in board 
for the IBM PC and compatibles. 


Say yes to the future with Hayes. ` 


SMARTMODEM 2400 
* Direct connect * Auto-answer auto-dial * Bell 103. 
212A and CCITT У22 and V22 bis compatible 
* Synchronous or Asynchronous * Full or half duplex 
* Nonvolatile memory for communications settings 
- Automatic fallback to 1200 or 300 bps * Voice/flata 
switching * Audio speaker • Advanced diagnostic 
tests: analog. digital and remote digital loopback 
* Touch tone or pulse * Automatic adaptive phone line 
equalization * Two-wire leaseline capability 
* Supports single and multi-line phone systems 
* Call progress monitoring 


SMARTMODEM 2400B 
* Plug-in board for IBM PC packaged with Smartcom II 
Software * Above features plus synchronous/asyn - 
chronous via standard PC communications port • Rear 
panel communications port switch 


SMARTCOM II* 
* Menu-driven communications software 
* 26 communications sets for automatic log- ons 
* Error-free XMODEM and Hayes Verification 
protocols • УТ100/102 and VT52 emulation 
* Unattended batch operation * For most popular 
computers 
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Now you can be smart, smarter and 
smartest all at once. 
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Reliability 


is your obvious first requirement in 
this vital link between your product 
and the outside world. At Ven-Tel 

— with 12 years experience and 
millions of modems designed and 
shipped—we dont take reliability 
for granted...so you can. 


Compatibility 

with industry standards. All Ven-Tel 
modems utilize the industry stan- 
dard "AT" command set, guaran- 
teeing compatibility with virtually all 
types of software. And every Ven-Tel 
custom modem is fully compatible 
with our complete line of standard 
desktop and PC internal modems. 
We also meet Bell 212A and 
CCITT V.22bis standards in speeds 
up to 2400 baud. 
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Quick Turnaround 


is more than a phrase to us. We've 
built a reputation for meeting prod- 
uct deadlines among some of the 
nations largest and most demand- 
ing manufacturers. From start to 
finish in as little as 90 days, Ven-Tel 
can help you get your product to 
market quickly You can even begin 
development using our standard 
modules while your design is 
being finalized. 


Customizing 
your modem is your choice. From 
our standard off-the-shelf boards, to 
complete custom design, to licens- 
ing our proprietary CMOS chip 
design (for quantities in excess of 
100,000 annually), we guarantee the 
right modem solution based on 
your deadline, design and volume 
requirements. Custom hardware 
configurations and firmware give 
you maximum freedom for inte- 
grating the modem into your overall 
product design. 


look at len: 


Compact Size 


is an important requirement in 
applications like credit check ter- 
minals, portable computers and 
trouble monitors. Ven-Tel modem 
density is state-of-the-art to provide 
excellent "real estate" value, with 
complete auto-dial/auto-answer, 
AT compatible, 212A modems— 
in as little as 12 square inches. 
With power requirements as low 
as 500mW 


.. 


Competitive 
Pricing 
makes the Ven-Tel custom modem 
package one definitely worth looking 
into. For quotations based on your 
modem specs or a discussion with 
our experienced OEM sales engi- 
neers, call 800/538-5121 (outside 
California). In California, call 
408/727-5721.O0r contact us for our 
custom modem brochure: 

Ven-Tel, OEM Products Division, 
2342 Walsh Avenue, 

Santa Clara, CA 95051. 
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Do you press print and wait? And wait? And wait? 

Your waiting is over with the Universal Data Buffer — it frees your computer in 

seconds while it handles the printing of your file. 

And the Universal Data | "m d 

Buffer from HanZon is 

smarter than the average | —' 

buffer. For one thing it has ME » 

two inputs—one serial and EX = 

one parallel, and two out- MANZON DATA 942. ә 1874 LA a "TT 

puts—one serial and one —- == 

parallel. Since all the ports us 

are active, it means the Universal Data Buffer can interface between serial and 

parallel devices — even at different speeds and protocols. All that is a bonus to 
its standard function - as a 64K buffer 

expandable to 256K. The buffer also 
has operator controls for 
selecting additional copies, 
and pausing. 


Call HanZon today for 
your nearest dealer: 


(206) 487-1717. 


Suggested Retail Price: $385 - 64K Buffer 


( HAN/ON ) $59 - 64K Expansion Module 


HANZON DATA INC. * 18732 142nd Ave NE * Woodinville, WA 98072 


Power protection for high-level microcomputers with 
peripherals, multi-tasking systems, and communi- 
cation networks is here, now, with the 400 Watt 
DataSaver. Placed between the desktop computer 
and system monitor, the DataSaver 400 features 

a master power switch directing four power outlets. 
2-stages of overvoltage transient suppression and 
built-in, automatically recharged batteries stand by 
to assure clean, uninterrupted power for the five 
minutes you might need to shut down before the 
power shuts off. 90 and 200 Watt models available. 


“№ Cuesta Systems Corporation 


ee eee ee eee 


©1985, Made in U.S.A а 


3440 Roberto Court 
San Luis Obispo, CA 93401 


Write or call 805/541-4160 
Dealer, O.E.M. inquiries invited 
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to the Motorola 68010 and 68020. Intel 
has published a document entitled “iAPX 
286 High Performance Benchmark 
Report" (hereafter referred to as "the 
report") to support its claim that the 
80286 offers superior performance over 
the Motorola 68010 and 68020 chips. Both 
the advertising and the report use the 
benchmarks that appeared in my article 
(‘Benchmarking UNIX Systems; August 
1984 BYTE, page 133) as the basis for 
comparing the Intel and Motorola chips. 

After studying the Intel report. | believe 
there are several problems with Intel's ap- 
proach to benchmarking that should be 
addressed. While the problems presented 
below may not prove to invalidate Intel's 
claim, they do raise doubts as to the ob- 
jectivity and impartiality of Intel's bench- 
marking strategy. As author of the majority 
of the benchmarks Intel has used to make 
its claim, | feel compelled to discuss some 
problems with Intel's benchmarking 
strategy. 

On July 22. 1985, I hand-delivered to the 
local Intel office a list of problems with its 
benchmarking strategy and reasons why 
| believe the company cannot legitimate- 
ly make the conclusion it did. As of today. 
| have not received a satisfactory response 
to most of these issues, which are outlined 
below. 


[. The listing for the pipesc benchmark as 
published in Intel's report is incorrect. ЇЇ 
this listing is identical to the source code 
used to evaluate the 80286-based systems 
mentioned in Intel's report. then the pro- 
gram will terminate prematurely, resulting 
in invalid timings. This listing is as it was 
presented in the August 1984 BYTE. How- 
ever, an error was made on my part when 
| furnished the listing to BYTE, and a line 
was inadvertently deleted. | notified BYTE 
of the omission, and BYTE published a 
correction in the January 1985 issue (page 
14). Intel should have used the corrected 
benchmark. Intel has responded favorably 
to this error and has rebenchmarked its 
systems. | have been told that Intel will 
publish a correction. 
2. Intel admits that the benchmark data 
used for the Masscomp and Sun Micro- 
systems machines is the data presented 
in the August 1984 BYTE. The BYTE arti- 
cle was Originally slated to appear in the 
February 1984 issue. Due to production 
delays. however. it did not appear until 
August. Although | have no precise record, 
the benchmark data | gave to BYTE is 
probably as old as. if not older than. 
December 1983. This means that Intel is 
(continued) 


Pushy, pushy. pushv 


жа 5. 03 5 RESIDI 
MOVE FRON PROC 7 PROGRAM WI 


Now you can go from application to application in a single key- . 
stroke. With RESIDENT,” the product that makes different nrograms memo! 
resident in your PC: Just name your own key to access yo r application f 

SAVE TIME 26 WAYS. No more waiting to chan е programs. Зо . 
from Lotus 1- à-3 to Wordstar to DOS and back again. RES DENT gives you 
instant access to as many as 26 programs. Апа ends sto 10, searching and 
loading diskettes during the workday. 

CUT AND PAS CARD #; 
апу application and tran: 
move colum ;from you NAME 

. SOMETHINC 
gran aresimply< 
Package I, which has the 
CARD FILE, BASE CONV, : 
TERM., AND MESSAGE PA 

| AT A PRICET 

RESIDENT does a lot. But 
| And orderir 
using it. Just push a fev 


INFORMATION SOFTWZ 
2639 Walnut Hill *135 
Dallas, Texas 75229 

For more information,cal 
(214) 353-2966 


*Requrements: ІВМ? (PC. ХТ, АТ) and 100% compatibles. 
PC DOS 2.0cr higher, one DSDD 5%" disk drive. 
Technical: Not copy protected, RESIDENT requires oniy 12! 
overhead per memory resident application. 
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comparing benchmark results from 68010 
machines over a year old to current 80286 
benchmarks! Intel apparently did not 
make an effort to benchmark current 
68010 machines other than the AT&T 
7300. More recent, but still dated, bench- 
mark data | have shows that the Sun is 
much faster than reported in at least two 
benchmarks. Intel should have noted the 
benchmark dates of the Sun and 


-Masscomp machines clearly as being old 


and benchmarked current production 
machines, as it did with the Intel-based 
microcomputers. 

3, The 80286-based microcomputers 
benchmarked all ran XENIX 3.0. The 
Motorola-based microcomputers ran dif- 
ferent operating systems: System 111, 
System V, and Berkeley 4.1 BSD. The BYTE 
UNIX benchmarks, as stated in the August 


o “Offers many capabilities for a reasonable price" с, 


0 W. Hunt, PC Tech Journal о 


o “I highly recommend the Ç UTILITY LIBRARY" o2 
4 D. Deloria, The C Journal p 
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5100 


200 functions: video, strings, keyboard, directories, files, time/date and more. 
Source code is 95% C. Comprehensive manual with dE of examples. Demo 


programs on diskette. Upgrade to THE C UTILITY LI 


THE С» UTILITY LIBRARY 


RARY for $95. 
$185 


Thousands in use world wide. 300 functions for serious software developers. 
The C ESSENTIALS plus "pop-up" windows, business graphics, data entry, DOS 
command and program execution, polled async communications, sound апа 


more. 


ESSENTIAL GRAPHICS 


5250 


Fast, powerful, and easy to use. Draw а pie or bar chart with one function. 
Animation (GET and PUT), filling (PAINT) and user definable patterns. IBM color, 
IBM EGA and Hercules supported (more E. NO ROYALTIES. Save $50 when 


purchased with above libraries. Available Fe 


ruary, 1986. 


Compatible with Microsoft Ver. 3, Lattice, Aztec, Mark Williams, CI-C86, | 
DeSmet, and Wizard C Compilers. IBM PC/XT/AT and true compatibles. | 


compiler Packages: Microsoft C - 319, Lattice or CI-C86 compilers 


-§329. Save $40 - $50 when purchasing compiler and libra 


combinations. 


pacity C compiler and version number when ordering. Add $4 for UPS or $7 for 
UPS 2-day. NJ residents add 6% sales tax. Visa, MC, Checks, PO's. 


жән am ш ESSENTIAL SOF WARE, INC i 
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1984 article, are UNIX operating-system 
benchmarks. They are not microprocessor 
benchmarks and should not have been 
used as such. The consistently superior 
results obtained on the microcomputers 
running XENIX as compared to the micro- 
computers running other versions of UNIX 
indicate that performance differences may 
be due more to differences in operating- 
system software than to microprocessor 
design. For example, XENIX 3.0 uses an 
internal buffer size of 512 bytes; 4.2 BSD 
uses a 1024-byte buffer size. The pipes.c 
benchmark as published in BYTE does not 
take differing buffer sizes into account and 
assumes a 512-byte buffer size. Read and 
write operations thus appear to be less 
efficient on the Sun as compared to other 
machines. In short, by not taking system 
differences into account. Intel did not 
employ the scientific method. Thus, there 
are too many unknowns for a conclusion 
to be reached. Inte! should have bench- 
marked a Motorola-based microcomputer 
running XENIX or an Intel-based micro- 
computer running something other than 
XENIX if it wanted to reach conclusions 
about CPU performance under similar cir- 
cumstances and operating systems. 


On a related issue, Intel's version of the 
other benchmarks used in the report are 
flawed, some critically. The company's C 
translation of the Whetstone benchmark 
as published has two errors: 


1. It is performing one loop more than 
necessary in module three. This is actual- 
ly a detriment to Intel's results. 

2. The Whetstone uses a single dimension 
array of four elements. These elements are 
correctly referenced using the subscripts 
0, 1, 2, and 3. Intel's benchmark uses the 
subscripts 1, 2, 3, and 4. 


Intel's version of the Fibonacci recursion 
benchmark has a more substantial flaw. 
Because of an extra semicolon. the bench- 
mark makes one iteration instead of the 
10 iterations. as implied in the listing. 

In all likelihood, the errors in the 
Whetstone benchmark did not significant- 
ly affect the results on the machines 
benchmarked in the report. However, 
because of these flaws the results from 
this industry-standard benchmark cannot 
be compared to data from other versions 
of the Whetstone. 

The same may be true for the errors in 
the Fibonacci benchmark. Both instances 
raise doubts as to Intel's knowledge of the 
C language, which it has specifically 
selected for comparing microprocessors. 

(continued on page 407) 
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Microsoft® Windows has arrived. 

Foranyone whousesa computer 
in earnest, that is extremely good 
news. 

Windows gives you a practical 
way to integrate programs. It radi- 
cally decreases the time it takes 
to move from one application to 
another. Dramatically simplifies 
the means of consolidating data from many 
different programs. 

And,as a graphical extension of the MS-DOS® 
operating system, it gives you a highly visual 
way to work and to organize your work. 

In short, Windows brings efficiency to all those 
processes of personal computing which have till 
now been awkward, unwieldy, inconvenient. 

The joys of job hopping. 

With the advent of Windows, you can work 
with multiple applications. And switch from 
program to program with ease. 

Start up with one application, then another, 
and another. Leap back and forth between 
applications as your work routine dictates. Then 
pick up right where you left off. 
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The ability of Windows to change quickly 
from program to program logically and naturally 
magnifies the utility and productivity of the 
personal computer. And is a recognition of the 
way people who exploit the power of PC s really 
do their jobs. 

Breaking the 640K barrier. 

Just like you, Microsoft Windows can handle 
several projects at the same time. Juggle assign- 
ments. Deal with frequent interruptions. 

And Windows will ignore the 640K limit of 
your PC, especially if you have a hard disk, 
the Intel® Above Board, or expanded memory. 
It will execute the rather neat trick of working 
with more programs than memory can hold at 
one time. 
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Spreading knowledge. 

Another great service Windows performs is 
accelerating the movement of information from 
one program to another. 

Collecting and combining that information 
is as simple as taking a "snapshot" of data in 
one program. Editing it. Then consolidating it 
with data from other programs. 

With Windows, you can enjoy the advantages 
of conventional integrated programs without 
their compromises. Because Windows lets you 
put together the applications that you know, and 
that get a job done for you. 

Choose your best word processor, spreadsheet, 
database — you name it. They're all there for you 
at a keystroke. 
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Common ground. 

Finally, Windows is not only an 
immensely powerful tool for today, 
its also a solid base for a new gen- 
eration of Windows applications. 

As an introductory offer, two of 
these — Microsoft Windows Write 
and Paint — are included in the pack- 
age. Along with more than a dozen 
other programs. 

In Windows applications you have a common 
interface which includes drop-down menus, 
dialog boxes, icons. Along with a richer envi- 
ronment that allows you to mix pictures and 
text. And to summon different type faces and 
styles at a keystroke. 

Windows is a bridge between today's appli- 
cations and the graphics based software now 
evolving. À way to work interchangeably with 
today's programs. And tomorrow’. 

If you re somone who uses personal comput- 
ing as a natural part of your work life, who 
capitalizes on the productive powers of 
sophisticated applications, look into Windows, 
a new vision of what a computer can do. 


Windows breaks down walls. 
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Audia Distribution Contacts 


67204 


FL 33186 


Beverly Adans 

Future Videos Inc. 

818 Lavista 

Phaenix AZ 35022 


Kevin Willians 

New England Audio 
107 Canpus Blvd 1, 
Boston ІҢ 02160 
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Clifford Suain | 

Central Audio/U 

2202 U. Market Street 

Chapel Hill C 27514 


Valter Jacobson 

Greater үн ыш Audio 
7117 U. Melrose 

Los КЕЗІН. CA 90029 


Jennifer TON 

Video Distrihu 
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Spreadsheet information fom Lotus" 1-2-3" can be captured. 
And then transferred to Windows Write, our graphic word 
processing program for consolidating, editing, and formatting. 


Data from dBASE Il can also be copied and transferred to Write. 
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Using your spreadsheet data, build a Lotus chart. 
Then capture it from the screen. And paste it into 
Windows Paint. 


Windows Write is a straightforward and able word processor. It 
serves as the "great integrator in Windows. The place where text 
and graphics from all your other programs are organized and 
formatted for presentation. What you see on the screen is what 
you'll get on the printout. 
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In-a-Vision, a Windows application by Micrografx, Inc., is а 
computer-aided design program. Its highly detailed technical illus- 
trations are easily transferred to other Windows applications. 


Windows Paint is an illustrator's studio. A palette of graphic tools. 
Use Paint to create drawings and diagrams. Or, in this case, to 
enhance a 1-2-3 chart to emphasize your point. 


Windows lets you freely combine information 
from all your applications. And gives you the 
means to organize, compose, format and print it. 

Because Write and Paint are graphic 
programs, they brilliantly exploit the capabilities 
of dot matrix and laser printers. When you're 
satisfied with what you ve done in Write, print it. 


For a stunning presentation. 

Windows provides an easy means of selecting 
and gathering text and graphics from your 
programs. And then consolidating it all— text, 
numbers, and images— in one application. 

Windows Write and WindowsPaint can serve 
as a staging area. There you highlight, expand, 


and compose text, charts, and illustrations 
drawn from a variety of programs. Then format 
it all for printing. 

For instance, you can move data from Lotus 
1-2-3 and dBASE II into the Windows Write 
word processor. À chart from 1-2-3 can likewise 
be pasted into Paint, a drawing tool. There you 


$ 


have the means to transform a basic chart into 
something that communicates exactly what you 
want to say. Which you then transfer to the 
letter being produced in Write. When you're 
happy with content and composition, print the 
page on a graphic printer just as you see it. The 
better your printer, the better the result. 


Spend a day with us. You 


Calendar = SCHEQULE-CAL — 


| 12:38 РЇЇ Te TA Monday, February 10, 1966 _ 


8:00 att 
9:08 Call Chris Н. 
mn 


- re: Willians deal 


1:00 
5 88 PH Lunch with Frank - Paln Court Cafe 


А у ag Planning neeting - tain Conference Roon 1 
3:00 


7:45 AM. Early as usual. Opening Windows lands you 
in the MS-DOS Executive, the Windows command 
center and file directory. Run the Windows Calendar 
program and see what's up for the day. 
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1:30 PM. Market's closed. Нома you do? Open 
Terminal to dial Dow Jones News/Retrieval® and check 
the final quotes. Copy and paste them into Notepad. 


One of the great beauties of Windows is that 
in the here and now you enjoy the benefits of 
computings future path — graphically oriented 
software. Without giving up any of the appli- 
cations youre happy with today. 

Windows integrates the DOS programs you're 
already using with a wide array of Windows 
applications. 

In addition to Windows Write and Paint, 
the package includes a collection of Windows 
desktop applications which you can use to 
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7:55 AM. You've got a report due by the end of the 
day. A comprehensive sales analysis. Bring up Multi- 


plan? and R:BASE 5000? Copy regional sales data 
from R:BASE into Multiplan. 


Calculator НЕЕ Н! 
ТЕ XD WE A UI 
15 1/8 15 1/% 15 5/10 
11 11 11 1/4 
Teta) база 
ИШ LISH 1027.56 
1.208 14.8 
аң 1451 


faa fren 1718 = 27108. 2102. T 
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1:45 PM. You did pretty well today. So use the 
Windows Calculator to figure your gains. Which you 
duly note in Notepad. Your good luck, however, 
requires а call to your tax attorney. A quick click brings 
up his listing in Windows Cardfile. Another click 

dials him automatically on your modem. 


manage your day-to-day activities. A calendar, 
cardfile, notepad, calculator, and telecommuni- 
cations program, just to name a few. Used 
together with your standard applications, they 
can handle an impressive list of office routines. 

Spend a day with Windows and the future 
of business computing falls into place. 

Windows isnt merely an operating environ- 
ment. It’s an extremely useful collection of 
applications. 

And because Windows runs most existing 
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never give up a Windows office. 


Regional Sales 


E] 

4 

abs J 
Керім 

ЕШТЕ 


COMMAND; Delete Entra или Gallery Help Insert 
нен H " ve Options ү! ы, Range Split Transfer 
0 н 
РЕ ЕРИНЕ E Fee Қысты Chart: vides.cht 


10:30 AM. You ve squeezed everything you can out 
of the numbers. Now open up Microsoft Chart. And 
let the pictures tell the story. When you ve made a chart 
fit for presentation, capture it from the screen. 
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1:55 PM. No sooner do you hang up, than your 
Calendar alarm sounds. Checking the Calendar, you 
find you've got a meeting at 2. 

3:00 PM. The meeting went on forever. About time 
you got back to that report. Copy the chart from Paint, 
and paste it into Write. It looks brilliant. Now write 

it so it sounds brilliant. 


standard DOS applications, it's ready to handle 
any job you need to do today. 

But Windows also represents a foundation for 
the future. 

The Windows interface establishes a common 
set of command conventions, drop-down 
menus, dialog boxes, and icons to standardize 
operations for all forthcoming Windows appli- 
cations. Which means once you've learned one 
Windows application, learning the next one 
will be deja vu, not start from scratch. 
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En А КІР — 


Regional Sales] 


South East 


11:00 AM. Paste your finished chart into Windows 
Paint. Add borders, highlights, and illustrative detail. 
Not only more appealing, but more effective. 


Reversi 


p is quem your грит 
to the printer. 


4:48 PM. Everything on screen is looking good. You те 
ready to print. Open Clock to confirm time. That's 
right, its tight. Choose the Print command and send 
the document off to the printer. Open Reversi for a 
quick game while you wait. While you beat the clock 
you can try beating the computer. 

5:00 PM. Report printed impeccably. Turn it in and 
shut down for the day. After all, you were in fifteen 
minutes early. 


Windows Write and Windows Paint are the 
first examples of programs that embrace the 
standard. 

In-a-Vision, an impressive computer-aided 
design program by Micrografx, Inc., is another 
example. Many more are now being written. 

And because Windows runs standard DOS 
applications, you can look forward to the future. 

But you dont have to wait for it. 


The first reviews are in. 
Here's what they see in Windows. 

Prominent reviewers and industry experts 
have been eagerly awaiting the arrival of 
Microsoft Windows. | 

Now they ve had a good look. And мете 
pleased to record their responses to what 
they saw. 


“ГЇЇ bet on Microsoft Windows: 
Jonathan Sacks, West Coast editor of 
Popular Computing magazine. 

"You ve got a clear winner..: 
Stewart Alsop, editor and publisher of 
PC. Letter. 

^... Windows looks very good... 


Peter Norton, in his column in PC Week 9/24/85. 


Of course, all this is going to cost you: $99. 


A price that makes Windows the most 
startling value ever offered in software. 

A comparable collection of programs— a 
switching program, a graphic interface, desktop 
applications, a word processor, a drawing pro- 
gram — could easily cost hundreds of dollars more. 

Windows will instantly deliver you a more 
productive present. And a leap into the future. 

A future which, frankly, we have no interest 
in keeping exclusive. At this price, it looks to 
be arriving in a rush. 


Integration features: 


* Work with multiple applications and switch between them. 

* Run more applications than fit in memory at one time. 

* Consolidate information from standard DOS and 
Windows applications. 


Applications included: 


e MS-DOS Executive - DOS file management program. 
Run programs; format disks; copy, rename, delete files. 

* Calendar—Set appointments with optional alarm 
reminders; daily or monthly view. 

• Cardfile— Filing program; cards can include text or 
graphics, autodial capability* 

* Notepad — Text scratch pad/editor; time/date stamp option. 

* Terminal — Telecommunications program; copy session data 
to other programs or capture to file; autodial capability* 

* Calculator - Common arithmetic operations, plus square 
root, percent, and memory. 

* Clock— Can be displayed anywhere on the screen. 

* Reversi —Strategy game; four levels of play. 

* Control Panel —Set time, date, communication ports, colors, 
add/delete printers. 

* Program Information File (PIF) Editor— Create or edit 
PIF files for standard applications. 

* Print Spooler— Print files from Windows applications while 
running other programs. 

* Clipboard — View information copied from applications. 


*RAMDrive—Setup memory expansion cards as a 
RAM disk. 


Introductory offer also includes: 


* Windows Write — Oraphics based word processor. 
* Windows Paint — A full-featured drawing program. 


"requires a Hayes compatible modem 
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Microsoft Windows 


The High Performance Software" 


Microsoft, Multiplan and MS-DOS are registered trademarks and 
The High Performance Software is a trademark of Microsoft Cor- 
poration. 


The names of the people and companies used in this piece are fic- 
titious. Any resemblance to actual people or companies is purely 
coincidental and unintentional. 
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FIXES AND UPDATES 


Mac C Updated, ОЅОВТ Repaired 
Consulair Corporation wrote regarding 
Tim Field's review of five C compilers for 
the Macintosh (see the November 1985 
BYTE, page 275). One of the compilers he 
evaluated was Consulair's Mac C version 
1.7. The company pointed out that Mac 
C version 4.0 came out in August 1985. 

Consulair also noted an error in the 
OSORT benchmark (listing 7, page 292). 
Using its own version of a quicksort pro- 
gram, with 16-bit integers, Consulair 
benchmarked version 4.0, the results of 
which are shown below (times in seconds). 
The source code for Consulair's quicksort 


LI 


version is available on BYTEnet Listings: - 


telephone (617) 861-9764. 


Normal Register File Size 
FRAME 0.10 0.07 13056 
POINTER 26.57 15.17 13056 
INTMATH 5.05 2.68 13568 
SIEVE 633 440 13056 
QSORT 947 8468 13312 
FLOAT 289.90 155.90 (extended) 13568 
FIB 29.93 13056 
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А Paper-Tape Kind of Guy 
Roberto Denis, a BYTE charter subscriber 
in Plantation, Florida, decoded some of 


the punched paper tape running across 
the page tops of our [Oth anniversary 


. BYTES BUGS © 
Sorry, ha! 


Steve Ciarcia built a computer into a Frag- 


gle Rock lunchbox (see the October 1985 
Circuit Cellar, page 86). Fraggle Rock is 
part of the world of Muppets. Mr. Ciarcia's 
staff dutifully contacted Henson Associ- 
ates (whose letterhead reads "ha!" 
rightful owners of all Muppet likenesses 
and concepts, and asked for permission 
to use a photo of said lunchbox. The 
mavens of Muppetry graciously granted 
permission. 

However, we failed to acknowledge һа!5 
granting of permission. We apologize to 
Henson Associates for this oversight. (Now 
will you please call off those large nappy 
creatures we've seen lurking menacingly 
around the offices?) 


Benchmark Bug 


We go back a ways with this one. An error 
has been found in the Turbo Pascal bench- 
marks (July 1984 BYTE. page 267). The 
problem occurs in the Puzzle program 
(page 274). in a line near the bottom of 


. BYTESBITS | 


issue (September 1985). The message 
reads: HOPE TO HERE |яд FROM YOU 
HARD CORE PAPER TAPE PEOPLE ALL 
THIS TYPING BETTER BE WORTH IT. 


San Francisco's Exploratorium Comes to New York 


The staff of the Exploratorium in San Fran- 
cisco is packing up more than 80 interac- 
tive exhibits and heading east, where 
they'll set up shop at the IBM Gallery of 
Science and Art in New York City. The ex- 
hibition is designed to help people in- 
crease their understanding of light, visual 
perception, and other phenomena of the 
physical world. 

Among the wonders are the "Distorted 
Room; where people appear to shrink 
and grow in this room with no right angles, 
and the "Duck Into Kaleidoscope.’ which 
appears to create a crowd when only a few 
people are actually present. 


The exhibit runs from January 31 


through April 26. The IBM Gallery of Art 


Project Not Bug-Free 


Several bugs wiggled into Jonathan 
Amsterdam's "Context-Free Parsing of 
Arithmetic Expressions" (August 1985 
BYTE. page 138). Antonio Salvadori, as- 
sociate professor of computing and infor- 
mation science at the University of Guelph 
in Ontario, sent us the following cor- 
rections. 

On page 142, in the line that begins 
UNTIL c « >, there should be only one 
space inside the single quotation marks. 
Fourteen lines below that, a closing paren- 
thesis is missing from the comment state- 
ment. 

The variable savedChar should be ini- 
tialized by savedChar : = chr(empty); at 
the beginning of the main program. 


the second column. The line reads 
ріесеМах[1] : = 1+ d*+d*d*3; 


To correct it, insert O between the first 
asterisk and the plus sign. 


Mr. Denis challenges readers who have 
copies of BYTE’s early letterhead, which 
had paper tape running across the top. to 
decipher the message. If there is one. 


and Science is located at 590 Madison 
Ave., New York, NY 10022, (212) 407-6100. 


How To Access and Use BYTEnet Listings 


To access BYTEnet Listings, call (61 7) 
861-9764. When you get the carrier 
tone, enter two or three carriage 


returns so that our software can deter- 

mine your operating parameters. 
Optimum modem settings are 8 bits, 
stop bit, and no parity at full duplex, 
'7 bits, | stop bit, and even parity 


at half duplex. Acceptable operating 
speeds are 300 or 1200 bps. At this 
time, BYTEnet Listings does not sup- 
port 2400-bps transmissions. 

The BYTEnet Listings software itself 
is menu-driven. Programs may be 
downloaded using ASCII, Kermit, Tele- 
Link, and XMODEM protocols. 
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How to Save Monev ... 


ТТТ 
РС SYSTEMS 


ІВМ PC/AT 


MAINSTREET А {ъс 
ENHANCED $3860 


i PC $1965 


С : -— MB 
ч be with 10 MB Disk c» 


Includes: = NM IRE I 
4% п 1.2 МВ Floppy AM DESC 
| BB 360kb Tandon Floppy D 360 KB Floppy 
Same System with B 10 MEG ADEPT Hard Disk a 512K RAM = System 
20 MB Hard Disk 8 256K RAM D 20 MB Hard Disk with 32 mb 
$2085 Ш AliControllers, Cables, Manual D Serial/Clock $4071 
Ш 1 Year Warranty o All Cables, Controllers, Manual 
Monitor Not Included Many Options Available Monitor Not Included 


MORE х=: PC SYSTEMS FROM MAINSTREET 


e 256K RAM * Tape Drive е 20 MB Hard Disk 


SUPER PC «360K Floppy е 135 Watt < е Persyst Video Combo 64K - $8 
• 10 MEG • 640K RAM (Slot Saver • 3 Slots Available DRAMS 


256K - 

DRAMS $35 
8087-3-$129 

8028%-$250 


a 640K RAM е AST 6 PAK 


SUPER РС ; Гоз ар "5090 ФРС 2/20 аламы. 


—— 


PAG 
— \ LU E. (2/27 


O FAST 8086 Processor 
a 640K RAM 

с 20 MB Hard Disk 

a 2-360kb Floppy 


ж” 

ти 
: Printers 
EPSON FX-80+....... $299 
EPSON LQ-1500 ..... $929 
EPSON FX-185....... $499 Datas Shi Id AT 800 .. $659 

T—— up power 500 Watts 
ч... ХТ200... $369 
DataShield PC200... $285 


MER iaShield AT500... 
TOSHIBA 1351....... $999 e سسب‎ 


TOSHIBA 341........ $939 
ای ا‎ сескене TH с High Resolution Monitor 
CITIZEN MSP-10..... $299 o Basic 

OKIDATA 182 ....... $239 = 

OKIDATA 192 ....... $349 ; " ючи: о 1 Year Warranty 
OKIDATA 193 ....... $549| | || омабье 575...... 

OKIDATA 84 ........ 


ee mene 


TO PLACE YOUR ORDER CALL. RODIME 


1-800-426-MAIN 2 X COMPAG Portable 


Compaq $2466 
Ee НІ Ба | Ж... 
IMAINSTREET 


OME ШШ 
COMPUTER CORPORATION 
9am to 6 pm CST M-F Sat 9-3 


ORDERING INFO: All Mail: 1025 Main St., Bastrop TX 78602. 
We accept personal and corporate checks. No delay if driver's 
license and expiration included. Shipping isfree on prepaid orders 


via UPS Ground. Air is extra. We accept VISA, MC. (Am. Exp. 
and Diner's Club = 3% surcharge.) We double manufacturer's 
warranty on all hardware. Software is not returnable. Allgoods are 
new. Inquiry 221 B0186 


NENSNENEENEREEEREEEERENNEERENNEEN 
ADEPT PC 


ADEPT A АТ. 


mud $1975 Г; 


ADEPT 


c $749 


ме | 
t e 80286 Microprocessor “ L | 
И Personal ө 1 Megabyte Motherboard | | | 
e 1.2 МЕС Floppy Drive ^ A 
"WD" Computer e Hard Disk Controller T. e 7 
e 640K RAM e “Touch Type AT" 
e 360Kb Floppy Keyboard 


e "Touch Type" Keyboard : 0 эшш ХТ, 


e 1 Year Warranty ө 8 Full-Size Expansion Slots 
e Runs IBM™ Software e ] Year Warranty 


30 Day Trial / 10096 Credit Towards IBM PC Ask About Our 30 Day Trial Offer 


Quick-Six Multifunction Board 
е Serial Port e Clock/Calendar 


AT EeXeP BOARD 


e 3MB RAM 
2 e Serial Port $ 2 39 
M e Parallel Port 


€ Parallel e RAM Disk Software 
e 384K RAM e Print Spooler 
For A Limited Time 


* For IBM or ADEPT AT 


HARD DISKS 


HIGH SPEED 


TAPE BACK-UP ADEPT 
MONO/GRAPHICS M by A i 
BALANCE 1 $739 20MB a 
$229 20MB | 0 
e 720 x 348 Resolution Backs up 20 MB in 49 2 
e Parallel less than 10 minutes e Half-Height e Mounts Internally 
e Serial 60 99 e Complete System € 1 Year Warranty 
е Runs 1-2-3 10 MB е $390 
Balance II $89 32MB - $695 
$299 Simi "Q 7 im For really FAST access, call our 


Mono/Color Graphics hard drive specialist — 800-426-6246 


I Inthe 


A perfect match! Colors and casing - UE m | 


toconform with your IBM or ADEPT 


1 
мез. 
Ogs 
% 


е 

| | PC. Int i ls to sui | 

` 10,20,32MB...- From 595 n two convenient models to suit 10.20,32MB... From 635 

| your space requirements, Add hard 3 

г еч 10 МВ drives іп 10, 20, 32 or 40 megahytes. کی اسب‎ 10 MB 

| __Combination Systems | Cartridge tape backup in 10,20 or6§0  СошіЫіпаһоп Systems _ 

| HARDDRIVE TAPE PRICE megabytes. Combine hard drive and HARD DRIVE TAPE PRICE 

| 10MEG ЮМЕС $1185 tape backup for complete storage ІП MEG 0 МЕС $1225 | 
| 20 MEG 20 MEG $1390 solutions. All units come with power 20 МЕС 20 MEG $1430 | 

| 20 MEG 60 MEG $1665 A А cables, software and manual. 30 MEC 60 MEG $1705 | 
ш 32 MEG 60 MEG $1870 32 MEG 60 MEG © $1915 | 


= HM Mens SOFTWARE Mam titles available 800 426-6246 


DERS ain St 
512 321-4406 -— ее Call for Latest Version and Price 
Technical Assistance Mon- Fri: 9 c" 6 pm Examples- Borland Superkey $35 Copy ШРС $25 


Texas Residents, Inquiries Saturday: 9 am: 3 pm Multimate $238 Norton Utilities $49 


When it comes to being FIRST with technology-leading Again, we were #1 with... 
products Advanced Digital wears its #1 button with pride. e The introduction of „ап IBM PC Multiusei 
We were FIRST to introduce an 8-Bit, single board S-100 card with 8088 (8MHz) CPU and 256-768K RAM 
computer... We were FIRST to introduce a 5MHz, 128KByte on board. 


single board computer... We were FIRST to introduce a 
6MHz, 128KByte Slave Processor board. Our record of 


(ше 2 ы жат = атт 


FIRSTS continues with... m = mx] pes ies —— 
е The introduction of | -a 3 USER, 8MHz : Хуане с 
SLAVE card forthe S-100 Bus systems running Turbo- 71 ыс 222. es 
Dos" ог NETWORK/OS." S Ee sue 
€ The introduction of , the all new hard disk 
" SÉ en etae eel ES a 16-Bit. S-100 Slave When it comes to selecting your S-100 boards, go with 
; р, | Advanced Digital = the recognized industry leader. 
е wait tac اا‎ ы ا چ‎ ic ee See your local computer dealer or contact Advanced 
16-Bit, single board S-100 computer that performs at Digital today for more information on the new PC-SLAVE, 
and the complete line of S-100 single board computers and 


twice the speed of older technologies. Loaded with i 
features such as on-board floppy disk controller and multiuser systems. 

up to 1MByte of RAM, the SUPER 186 is designed to | | 

function as a bus Slave or Master. Advanced Digital's Leading 

SUPER 186 permits you to take advantage of vast | the Microcomputer 
libraries of sophisticated applications software. Technology 


Advanced Digital € 5432 Production Drive, Huntington Beach, СА 92649 ® Tel. (714) 891-4004 € Telex 183210 ADVANCED HTBH 
Advanced Digital U.K. Ltd. e 27 Princes St, Hanover Square @ London WIRBNQ è United Kingdom € (01) 409-0077 9 (01) 409-3351 € Telex 265840 FINEST 


Toll Free (1-800) 251-1801 
(Outside California) 
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W:HATS NEW 


HP Computer 
Compatible with 
IBM PC AT 


he Vectra PC from 

Hewlett-Packard is an 
80286-based computer com- 
patible with the IBM PC AT. 
The Vectra's processor runs 
at 8 MHz, as opposed to 6 
MHz for the AT. A soc- 
ket is provided for an op- 
tional 80287 numeric 
coprocessor. 

The base unit measures 
16.7 by 15.4 by 6.3 inches, 
for a footprint approximate- 
ly 30 percent smaller than 
that of the IBM PC AT. In- 
side, the Vectra PC has five 
full-size and two half-size ex- 
pansion slots and room for 
three stacked disk drives. 
Drives from either HP or 
other manufacturers fit into 
plastic carriers that snap 
into the chassis, allowing for 
a wide assortment of mass- 
storage devices, including 
34-inch and 5И-іпсһ floppy- 
disk drives, 20- and 
40-megabyte hard disks, and 
tape backup. 

The keyboard has a bank 
of 10 function keys at the 
side for use with IBM PC- 
compatible software; a row 
of 8 additional function keys 
across the top provides 
compatibility with programs 
for earlier HP personal com- 
puters. Theoretically, all 18 
keys could be used by a 
program. The keyboard is 
connected through the HP- 
HIL (Hewlett-Packard Human 
Interface Loop), which allows 
for multiple input devices 
without wasting either ports 
or expansion slots. Both a 
touchscreen bezel and a 
mouse are available. 

The three basic configura- 
tions of the Vectra PC are 


Hewlett-Packard's Vectra PC. 


the Model 25, with 256K 
bytes of RAM and one 
360K-byte floppy-disk drive 
for $3199; the Model 35, 
with 256K bytes of RAM 
апа а |.2-megabyte drive for 
$3399: and the Model 45. 
with 640K bytes of RAM 
and a 1.2-megabyte drive for 
$3599. A floppy-disk con- 
troller is built into the 
system electronics. Prices 
include a color-graphics 
adapter but not a monitor. 
Prices do not cover MS-DOS 
3.], but if you buy the 
operating system, you also 
get HP's Personal Applica- 
tions Manager. For further 
information, contact Hewlett- 
Packard Co., 1801 Embar- 
cadero Rd., Palo Alto, CA 
94304, (800) 367-4772. 
Inquiry 550. 


Memory-Resident 
Utilities for CP/M 


pectre Technologies' 

Presto! is a memory- 
resident pop-up utility pro- 
gram providing notepad, 
calendar. calculator, print- 
screen, and cut-and-paste 
functions for CP/M com- 
puters. Depending on the 
modules used, Presto! oc- 
cupies from 6K to 12K bytes 
of RAM. 

The notepad module 
creates an ll-line by 
80-character window for 
editing or viewing files; to 
conserve memory, only the 
current 11 lines are stored іп 
memory, with the rest of the 
file stored on disk. The 
notepad uses standard 
WordStar commands. 

The calculator emulates a 
standard four-function mem- 
ory calculator. To those 
capabilities it adds Boolean 
operators and support for 


binary, octal, decimal, and 
hexadecimal math as well as 
a character mode. A time 
pad provides a calendar 
and, on machines with a 
rea-time clock, an alarm 
and timer. You can print the 
current text screen to a 
printer or a file in ASCII 
format, or you can save a 
graphics image to a file for 
later processing with 
Spectres Rembrandt 
graphics program, which is 
available separately. 

Presto! is initially available 
for the Osborne 1, Ex- 
ecutive, and Vixen, and all 
Kaypro CP/M computers. 
Spectre plans to release ver- 
sions for other popular 
CP/M computers soon. 

List price of Presto! is 
$39.95. Contact Spectre 
Technologies, 22458 Ventura 
Blvd., Suite E, Woodland 
Hills, CA 91364, (818) 
716-1655. 

Inquiry 551. 


Animation Generator 


for 64K Machines 


F antavision is a special 
effects/animation genera- 
tor designed to help you 
create animated sequences 
with 64K-byte Apple Ils. 
Bróderbund says that with 
the software, you can pro- 
duce studio-quality work. 
Fantavision incorporates 
computer animation tech- 
niques such as tweening 
(the machine creates fluid- 
looking motion by instantly 
generating as many as 64 in- 
termediate positions be- 
tween objects) and trans- 
formation (an object in one 
frame can be transformed 
into a different object in the 
(continued) 


Inquiry 10 for End-Users, 
«— Inquiry 11 for DEALERS ONLY. 
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subsequent trame). You can 
superimpose special effects 
onto high-resolution back- 
grounds available on the 
program disk or taken from 
other Apple graphics soft- 
ware. Sequences can be 
stored on disk. 

Fantavision costs $49.95. 
Contact Bréderbund Soft- 
ware, 17 Paul Dr, San 
Rafael, CA 94903, (415) 
479-1170. 

Inquiry 552. 


Add 320K to IBM PC 


he IPC 320 RAM board 

gives you 320K bytes of 
CMOS RAM with battery 
backup on a standard IBM 
PC expansion card. You can 
divide the 320K bytes into 
bank-selectable 64 K-byte 
blocks or address the extra 
memory as 320K bytes of 
contiguous storage space. 

You can install as many as 
four boards in one IBM PC. 
If the card is used as a non- 
volatile RAM disk, the PC 
can still address a full 640K 
bytes of main memory in 
addition to the 320K-byte 
RAM disk. 

The IPC 320 is priced at 
$795, which includes RAM- 
disk software. Contact Diver- 
sified ‘Technology Inc., POB 
748, Ridgeland, MS 39158, 
(601) 856-4121. 

Inquiry 553. 


Mouse Needs No 
External Power 


Supply 


L ogitech's Logimouse C7 
is a CMOS mouse that 
uses a maximum of 5 mA 
of electric current. This low 
power requirement means 
the mouse does not need 
an external power supply: 
instead it runs on power 
from the RTS and DTR con- 
trol lines of the host 
systems serial port. It has a 


38 BYTE * JANUARY 1986 


WHAT'S NEW 


Logitech's Logimouse C7. 


Robotic Computing Kit from Parsec Research. 


voltage tolerance of 6 to 15 
volts, so it can be used with 
most computer systems. 

The standard C7 comes 
with a resolution of 200 
dots per inch (a 320-dpi ver- 
sion is also available) and a 


programmable data-transmis- 


sion rate of up to 9600 bps. 
You can buy it with either a 
25-pin RS-232C connector 
for the IBM PC, XT. and 
compatibles or a 9-pin serial 
connector compatible with 
the IBM PC AT. Logitech will 
also customize connectors. 
Logitech says the Logi- 
mouse C7 is protocol- 
compatible with all existing 
serial mice and will run with 
most software packages. It 
costs $99. Contact Logitech 
Inc. 805 Veterans Blvd., 
Redwood City, CA 94063, 
(415) 365-9852. 
Inquiry 554. 


PortaFile Puts Handle 
on 20 Megabytes 


he PortaFile 20 incor- 

porates a 20-megabyte 
external hard disk and 
power supply shock- 
mounted in a portable case 
with a carry handle. Pack- 
aged with the drive is an 
IBM PC hard-disk-controller 
expansion card (which can 
work with one internal hard 
disk as well as the PortaFile) 
and cable, 

The PortaFile 20 is 
scheduled to be available in 
February for $1295. For ad- 
ditional information, contact 
Western Digital, 2445 
McCabe Way, Irvine, CA 
92714, (714) 863-0102. 
Inquiry 555. 


Robotic Computing 
Kit 


arsec Research has 

taken a robot construc- 
tion kit made by fischer- 
technik of Germany and 
equipped it with a FORTH- 
based control language 
called PaRCL (pronounced 
"parkul"). The kit contains 
10 projects designed to 
teach you the fundamentals 
of robotics while you build 
a plotter, sorting system, or 
other automated devices. 

The fischertechnik package 
(249 pieces in all) comes 
with two motors, two gears, 
one electromagnet, three 
lamps, eight pushbuttons, 
and two potentiometers. The 
computer interface has four 
outputs for connection of 
motors and other com- 
ponents, eight digital inputs, 
two analog inputs, and a 
program disk. 

PaRCL is modeled after 
advanced industrial and 
laboratory standards. Parsec 
said the language uses no 
complex codes; commands 
are written in English. The 
routines reportedly run 
much faster than BASIC 
equivalents. 

After you've constructed 
your device, you can control 
it with an Apple II, Com- 
modore VIC-20. or Com- 
modore 64. Besides a plot- 
ter and sorting system, other 
projects in the kit let you 
build a materials lift, an 
aerial rotor, a graphics 
panel, and a teachable 
robot. 

The Robotic Computing Kit 
sells for $199. The plastic 
pieces snap together, so 
assembly requires just a 
screwdriver. To power the 
models, you need a 6- to 
[O-volt DC supply with a 
minimum of 500 milliamps. 
Contact Parsec Research, 
Drawer 1766, Fremont, CA 
94538, (800) 633-6335; in 
California, (415) 651-3160. 
Inquiry 556. 

(continued) 


INTRODUCING REFLEX, THE ANALYST. 
If you use Lotus 1-2-3™, dBASE® or PFS 
File™, you need Reflex™—because it's a 
totally new way to look at your data. It 
shows you patterns, relationships and 
interrelationships you didnt know were 
there, because they were hidden in data 
and numbers. 

Reflex is the first database that separates 
the trees from the forest. The first database 
that understands that what you see 
depends on how you look at it. 


The first database that probes 
relationships—then shows them to you in 
various graphic forms—scatter, line, bar, 
stacked bar and pie charts. 

The first database to break the bonds of 
traditional DBMS (Data Base Management 
Systems) and give a dramatic visual turn to 
data analysis. 


Reflex makes graphic leaps far beyond 1-2- 3. 


With Reflex, when you look, you see. 


` HOW THE CRITICS REACT TO REFLEX 


"The next generation of software has officially arrived." 
| Peter Norton, РС Week 
"Reflex is one of the most powerful database programs on 
the market; its multiple views, ‘interactive windows and 
graphics, great report writer, pull-down menus and cross 
tabulation make this one of the best programs we have seen 
in a long time... The program is easy to use and not 
intimidating to the novice... Reflex not only handles the 
usual database functions such as sorting and searching, but 
also "what-if" and statistical analysis... it can create 
interactive graphics with the graphics module. The separate 
report module is one of the best we've ever seen.” 
Mare Stern, IntoWorld 
“What you see, then, is an interesting hybrid of a database 
and a spreadsheet that is ideal for analyzing tabular data." 
Adam B. Green, InfoWorld 
"More flexible than spreadsheets, this easy-to-use database 
analysis package presents information with visual 
clarity... Reflex is for you. The flexibility of switching 
between different views of the data lets you see 
relationships you may have previously overlooked... Without 
"what-if" analysis, key variables—such as cost of goods 
sold or travel expenses—may be out of hand but unnoticed. 
The type of analysis to uncover such a foible is awkward to 
do on a spreadsheet; yet, it may mean the difference 
between success and failure in a competitive situation." 
ігаН. Krakow, Business Computer Systems 


4585 Scotts Valley Drive, Scotts Valley CA 95066 
Phone (408) 438-8400 Telex 172373 


Tiademarks; Reflex is a trademark of BORLAND/Anabtica Inc. Lotus is a registered 
trademark and Lotus 1-2-3 is a trademark of Lotus Development Carag dBASE 
ls a registered trademark of Ashton-Tate. PFS Is a registered PFS File 
Software Publishing Corporation. IBM PC, XT, AT, PCOS and 
TBM Coler Graphics Adapter are rvgystcred trademarks of Intemational Business 
Machines Corporation, Hercules Monochrome Graphics Card is a trademark of 
Hercules Computer Technology. 


Inquiry 40 for End-Users. 
Inquiry 41 for DEALERS ONLY. 


REFLEX OPENS MULTIPLE WINDOWS 
WITH NEW VIEWS AND GRAPHIC 
INSIGHTS. 

You use Reflex's Form View to build your 
database; the List View lets you put data in 
tabular List form; the Graph View gives you 
instant interactive graphic representations; 
the CrossTab View gives you amazing 
"cross-ref erenced" pictures of the links and 
relationships hidden in your data. Report 
View allows you to import and export data 
to and from Reflex, 1-2-3, dBASE, PFS File 
and other applications and prints out 
information in the formats you want. In 
fact, Report View is probably the best 1-2-3 
report generator you can buy today. It's 
also the cheapest—and you're getting all 
the other features free. 

The commands for all five Views are 
consistent—so you're not stuck leaming 
five different ways to get something done. 
And because Reflex uses advanced 
windowing techniques, you can see several 
views on the screen at the same time— 
without having to switch back and forth. 
You get the picture—and the pictures—all 
at once—if that's the way you want to look 
at things. 

Modify a number and all your Views—List, 
Form and Graph—are immediately 
updated, on-screen. Changing a number 
changes the picture—which is mighty 
handy when уна analysing (let's say) 


we Шар add 2. 596 in, e sales?” 
“Show me." | 


Borland Introduces Reflex, 
The Greatest Analytical Tool 
Since The Couch 
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"Give me the picture." "Show me what 
happens when we shift 1196 of Nebraska's 
inventory to the new store in Hawaii." 
"Show me how many Gizmo 28's we have 
in every store in every state as of midnight 
last night and what happens to our East 
Coast stocks if the shipping strike lasts 
more than a week." "Show me." 

So Reflex shows you. Instant answers. 
Instant pictures. Instant analysis. Instant 
understanding. 


HOW IN THE WORLD CAN BORLAND SELL 
A PHENOMENAL PRODUCT LIKE REFLEX 
FOR ONLY $99.95? 

At $495.00, Analytica's original price, Reflex 
was a bargain. Acclaimed by critics and 
praised by users, Reflex also got our 
attention at Borland International. We were 
so impressed by Reflex that we bought the 
company! 

To celebrate that, we're making business 
software history by offering Reflex—FOR A 
LIMITED TIME—for ONLY $99.95! (Offer 
good through March 31, 1986). 

That's $395.05 off the original price— 
which is a pretty good return on your toll- 
free phone call, 

We think Reflex should be an “automatic 
product," a “standard” that every PC owner 
should own. That's why we priced it at 
$99.95. Naturally we've added our 60-day 
money-back guarantee and Borland's 
Reflex is not copy-protected. 


32-bit Floating-Point 
Processor 


dvanced Micro Devices 

has developed a single- 
chip floating-point processor 
(FPP) that can perform 
32-bit floating-point addi- 
tion. subtraction. or multi- 
plication within a single 
150-nanosecond clock cycle. 
The Am29325 FPP has a 
flow-through architecture 
that features two 32-bit 
input buses and one 32-bit 
output bus. 

This FPP is the first 
member of the planned 
Am29300 family of 32-bit 
bipolar microprocessors. It 
can perform a single- 
precision floating-point 
operation within 150 ns in 
the flow-through mode or 
135 ns in the clocked mode. 
The chip can be employed 
in systems based on other 
microprocessors, 

The Am29325 can perform 
arithmetic using either the 
IEEE floating-point standard 
P754 or the DEC single- 
precision floating-point for- 
mat. It can also convert 
numbers between the IEEE 
and DEC formats and be- 
tween 32-bit integer and 
floating-point formats. 

In addition to the standard 
МО configuration already 
described, the Am29325 can 
be selected for a 32-bit. 
two-bus architecture or a 
16-bit, three-bus structure 
for use with 16-bit micro- 
processors. The input and 
output registers can be 
made transparent so the 
system designer can use ex- 
ternal registers with no 
system speed penalty. 

The Am29325 FPP comes 
ina 144-pin pin-grid-array 
package and is priced at 
$695 each in 100-unit quan- 
tities. Contact Advanced 
Micro Devices Inc.. 901 
Thompson Place, POB 3453, 
Sunnyvale, CA 94088, (408) 
732-2400. 

Inquiry 557. 
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The Am29325 floating-point processor from Advanced Micro Devices. 


Low-Cost 
Word Processor 


AC Softwares DAC 

Easy Word runs on the 
IBM Personal Computer and 
compatible machines. Com- 
mands are entered either by 
selecting options presented 
in a series of nested menus 
or by typing mnemonic Alt- 
key combinations. 

The program can maintain 
up to four windows at a 
time, can import and export 
ASCII text, and has mail- 
merge capabilities. It sup- 
ports margins up to 127 
characters and can scroll 
horizontally. Other features 
include automatic hyphena- 
tion with a dictionary of 
more than 3000 cases, a 
60-ine buffer from which 
deleted text can be re- 
trieved, access to DOS com- 
mands. word counting, and 
a spelling checker with a 
70,000-word expandable 
dictionary. 

DAC Easy Word requires at 
least 256K bytes of RAM 
and: DOS 2.0 or higher. With 
256K bytes of memory, the 
program can handle about 


70 pages of text. It costs 
$49.95, Contact DAC Soft- 
ware Inc. 4801 Spring Valley 
Rd.. Building 110-B, Dallas, 
TX 75244, (214) 458-60038. 
Inquiry 558. 


CAD Software 
for the IBM PC 


eneric CADD from 

Generic Software is a 
$99,95 program for com- 
puter-aided design and 
drafting with the IBM PC. 
You can use it to design and 
draft in two dimensions on 
the computer screen using 
multiple layers, multiple line 
types, rubber-banding of 
lines and windows, user- 
definable video and digitizer 
menus, and component 
libraries. You draw with a 
mouse, digitizer. or keystroke 
commands. 

The program features ab- 
solute or relative coordinate 
input, floating-point-based 
data, and unlimited picture 
size. The number of entities 
in a single drawing is limited 
only by memory size (640K 
bytes of RAM will allow ap- 
proximately 40K lines). 

You can choose from 
point, straight-line, rectangle. 
regular-polygon. circle, arc, 
ellipse, and curve (B-spline) 
drawing entities. You can 


select 256 layers, 256 colors, 
and 256 line types. The pro- 
gram provides for measure- 
ment of lengths, angles, and 
areas. Text placed in draw- 
ings can be scaled or 
rotated; multiple fonts are 
available. 

Component libraries in 
Generic CADD can hold up 
to 256 different components 
for a single drawing. Such 
components can be in- 
cluded on menus and can 
be rotated, scaled, stretched, 
shrunk, or mirrored. 

Generic CADD requires an 
IBM PC or compatible with 
at least 256K bytes of RAM, 
a video graphics board, an 
8087 coprocessor (or an 
80287 for an IBM AT}. two 
floppy-disk drives, and DOS 
2.0 or above. The recom- 
mended system configura- 
tion is a PC with 512K bytes 
or more of RAM. a medium- 
resolution video graphics 
board (720 by 350 mono- 
chrome or 640 by 400 
color), a 10-megabyte hard- 
disk drive, a 12- by 12-inch 
digitizer, and a plotter. 
Generic CADD is priced at 
$99.95 with a 60-day uncon- 
ditional money-back 
guarantee. Contact Generic 
Software Inc., 6 Lake 
Bellevue #203. Bellevue. WA 
98005, (206) 462-1944. 
Inquiry 559. 


Macintosh 
Telecommunications 


icroPhone is a Macin- 

tosh telecommunica- 
tions program written by 
Dennis Brothers, author of 
the public-domain program 
MacTEP. MicroPhone can 
emulate DEC УТ100, VT-52. 
and TTY-type terminals and 
provides ASCII and 
XMODEM file-transfer capa- 
bilities. Apple's Switcher is 
packaged with MicroPhone 
so that other applications 

(continued) 
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the fastest, most amazing 
information system since your brain 


You can now find out everything in a flash. 
With instant access to electronic versions of the 83,000 word 
Turbo Lightning™ Random House® Speller & Word List; the 
50,000-word Turbo Lightning Random House Thesaurus" 
and the soon-to-be-released Turbo Lightning Encyclopedia" 
— and to an astonishing array of electronic reference books 
which form Borland's new Turbo Lightning Library™. 

Hitting one key on your IBM® personal computer — taps 
you into this new electronic age of instant information. | 

You get the right word, the right spelling, the right name, 
the right address, right now. 

What we've done has been called “Artificial Intelligence,” 
we simply call it “ Turbo Lightning." This information 
revolution — driven by Turbo Lightning -—, means that the 
way you look things up is definitely looking up. 


No matter what program you're running, 
Turbo Lightning instantly checks your 
spelling as you type. You could be running 
WordStar®, MultiMate™, SideKick®, Microsoft® Word, MCI 
Mail®, CompuServe®, or whatever, because as you work, as 
you write, Turbo Lightning is waiting in the wings, watching 
how you spell every word, but not getting in the way of what 
you're doing. 

So how does it work? Let's say the word you meant to 
type was "RIGHT," but you accidentally typed 'RIHGT," 
which is wrong. What happens then? ^ 

You immediately hear a ‘beep, so you know there was а 
boo-boo. You instantly see a window, that doesn't list 
“RIHGT”’ but it does list RIGHT’ and its sound-alike words. 
So your screen looks like this: 


є ee 
BIB Gi 


> Sound Alike W 
В: rights 
| (теа 
rightly 
reliqni 
righle!r 
Add word to auxiliary dictionary 


a рі, dE es грее Да среща. 
raun or Faun ior more words 


Sa you move your cursor to “A,” which is the right 
"right," hit Return and the spelling mistake is instantly 
fixed. And the program you were working on has continued 
to run while you did a little spelling sidetrip with Turbo 
Lightning, (if you'd rather not remember your Spelling grades in school, the 
beep might тийе you nods, bur yoo сал choose the “whale page” арбап. Which 
meas ых wien you Anish writing che enue page, any spelling miscues wii be 
Меку Yau go in and яғ еп things out straight away’) 

Lightning never goes away, is 100% concurrent, reliable, 
ассигаіе and cannot, does not, will not ‘crash & bum." 

Your document, letter, report, spreadsheet is word perfect 
and no one ever knows that you can't spell for beens. 


INTERNATIONAL 
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Turbo Lightning does а lot more than spell 
"right" right, it also gives you instant 
synonyms. Because you also have Turbo Lightning's 
Random House Thesaurus at your fingertips, you can really 
get to know your ‘rights.’ So back to the word "Right," but 
this time in the thesaurus. Type in "Right" and what you see 
in the on-screen window is: 


So you instantly know more than one way to say, "The 
Boss is always right," which is handy if you get cornered 
and have to lie like that. 


Introduce yoursell to Turbo Lightning and il 
will never ever forget your name. it's conceivable, 
If unfair, that your name 15 not ín the dictionary already, but 
you can instantly teach Turbo Lightning your name and all 
the other names and words it needs to know to help run 
your business or personal life. 

Once you've taught Turdo Lightning what it needs to 


know, you'll never blow it with a letter to the Joint Cheefs of 
Staff, the Raygan White Howse or mess something up on your 


IMB PC, (ME PC is not a trademark of international 
Business Machine Салу) 


Not $500, not $400, not $300, not $200, not 
$100, just $99.95 for this instant electronic 
miracle. Our success is pretty simple. We're not greedy. We 
believe that it is better to sell hundreds of thousands of 
software programs at a reasonable price—instead of a few at 
prices that would make Jesse James blush. 

Just $99.95 gets you into the Turbo Lightning Library— 
which is an incredible deal when you look at what you're 
getting. You're getting the ‘access system'— Turbo 
Lightning—which is the "engine" that powers the whole 
Turbo Lightning Library. You're getting the "engine" plus the 
83,000-word Turbo Lightning Random House Speller and 
Word List; the 50,000-word 7urbo Lightning Random House 
Thesaurus, And you're getting all that for an incredible 
$99.95! 


Н you ever write а word, think a word or say 
a word, you need Turbo Lightning. We give you a 
60-day money-back guarantee and of course there's no copy 
protection. $99.95 isn't much to pay for a mistake-free life. 
Not to mention an education, No matter who you are or 
what you do, you need Turbo Lightning. That $99.95 will be 
the best $99.95 you ever spent on yourself or your company. 
Do yourself, your assistants, your secretary, your boss, your 
readers, your audience and your career a favor, get Turbo 


Lightning today! 
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WHAT'S NEW 


can be coresident with the 
program. 

With MicroPhone, the 
Macintosh can automatically 
log on to a remote system. 
send and receive mail, 
transfer files, and log off, all 
without human intervention. 
Simpler macros can be ac- 
tivated with a single key- 
stroke. Macros can be 
created using MicroPhone's 
"Watch Me" mode-in which 
the program observes 
prompts and keystrokes—or 
by using the program's 
Script window menus, or a 
combination of the two. 

MicroPhone has a list 
price of $74.95. For more 
information, contact Soft- 
ware Ventures Corp. 2907 
Claremont Ave., Suite 220, 
Berkeley, CA 94705, (800) 
336-6477; in California, (800) 
336-6478; in Canada, (800) 
336-6479. 

Inquiry 560. 


Equity II 
and Equity III 


pson has released the 

Equity Il, an IBM PC- 
compatible, and the Equity 
Ш, which is compatible with 
the PC AT. 

The Equity II is based on 
NEC's 8086-compatible V30 
microprocessor. While the 
Equity Ii normally operates 
at 7.16 MHz, it can also run 
timing-critical software at the 
same 4.77-MHz clock speed 
as the IBM PC. The Equity 11 
includes a keyboard similar 
to the one shipped with 
IBM's PC AT, but without 
LEDs. For operator conve- 
nience, the power switch, 
volume control, and all DIP 
switches are located behind 
a drop-down front panel. 

A combined monochrome/ 
color-graphics controller. 
floppy-disk controller, serial 
and parallel ports, and 640K 
bytes of RAM are on the 
main system board. A 
[O0-watt power supply, five 


open expansion slots, and 
space for up to two half- 
height disk drives allow for 
additional hardware. The 
system power can be turned 
on with the front-panel 
power switch or optionally 
by a preset timer or when- 
ever the serial port detects 
a ring-detect signal. Power 
can be turned off manually 
or through a software 
command. 

Like the PC AT. the Equity 
lll includes eight expansion 
slots, a single 1.2- megabyte 
disk drive, serial and parallel 
ports, and room for up to 
four internal half-height disk 
drives. A hard-disk controller 
and 640K-byte RAM are also 
standard. 

The Equity Il with one 
360K-byte disk drive will 
retail for under $1900. The 
Equity Ш with one 1.2-mega- 
byte drive will be priced 
under $3500. Contact Epson 
America, Computer Products 
Division, 2780 Lomita Blvd.. 
Torrance, CA 90505, (213) 
539-9] 40. 

Inquiry 561. 


Data-Compression 
Units Multiply 
Modem Speed 


daptive Computer Tech- 

nologies now offers the 
ACT.1200A and the ACT- 
2400A, data-compression 
units for use with 1200- and 
2400-bps full-duplex 


modems. These devices are 
stand-alone boxes that inter- 
face not only to modems 
but to terminals and com- 
puters through an RS-232C 
cable, They can be used for 
modem file transfer, trans- 
mission to a printer, or 
general, interactive terminal- 
to-computer work. To com- 
press data, you need to 
have an ACT unit at each 
end of the line. However, 
the units do have a trans- 
parent mode that does not 
compress data but simply 
passes it along. 

The ACT compression 
units analyze transmitted 
data and use statistical 
characteristics about that 
data to select a compression 
scheme. The units can stay 
with built-in tables, or they 
can invoke a dynamic 
history feature and agree to 
work with a new table based 
on the last few thousand 
characters. Because the units 
will derive the same new 
table, one doesn't have to 
send the entire table to the 
other; a short message 
suffices. 

Repetitive strings are com- 
pressed using variable bit- 
length encoding. The com- 
pression ratio is not directly 
related to the type of file: 
Database files and text files 
will see the same sorts of 
compression. Compression 


factors range as high as 5:1, 
but 2:1 or 3:1 is typical. En- 
coding and decoding also 
incorporate a full CRC-16 
error-correction process. 

A series of menus lets you 
set certain compatibility and 
transmission options, which 
are then stored in non- 
volatile memory inside the 
unit. You can modify the 
handshaking that alerts the 
units to the presence or 
absence of another com- 
pressor at the other end of 
the line. 

The ACT-1200A costs $595. 
The ACT-2400A costs $795. 
Contact Adaptive Computer 
Technologies, 97 Boston 
Ave, Suite 103, San Jose, CA 
95128, (408) 279-3993. 
Inquiry 562. 


Synthesizer Attaches 
to Parallel Port 


ayna Systems has 

developed a high- 
performance music syn- 
thesizer that can attach to 
almost any computer 
through a parallel printer 
port. The synthesizer has 59 
oscillators, all of which have 
programmable frequency. 
volume, and waveform. 

These oscillators can be 
combined to produce a 
varied collection of sounds. 
іп addition, output can be 
channeled into any of four 
output jacks to provide 
quadraphonic sound. A sam- 
ple BASIC program shows 
how the synthesizer can be 
set up. For CP/M systems, 
additional software is avail- 
able, including a $150 pro- 
gram that allows you to edit 
musical note sequences and 
instrument characteristics in 
real time. 

The price of the Rayna 
Synth-in-a-Box is $850. As 
an S-100 board, the product 
costs $650, Contact Rayna 
Systems, 460 9th St., 
Brooklyn, NY 11215, (718) 
499-8457. 

Inquiry 563, 
(continued on page 408) 
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Automatic formatting 
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Conduded by Steve Ciarcia 


RAM FOR APPLE 
Dear Steve, 
| have a 294K-byte RAM card made by 
“Syntex, Redmond” for the Apple II. Ap- 
parently, the company was originally 
located in the state of Washington and 
merged with another company. 
| need information on installation and 
use of the product, Any help you could 
give me would be appreciated. 
STAN REED 
Eagle River, AK 


There was a company called Syntex in 
Redmond, Washington, that made a RAM 
card for the Apple called Flashcard. That 
company, however, is no longer in busi- 
ness, An Apple Pascal 1.2 driver to con- 
figure the Flashcard as a soft disk drive 
is available from 


A.PPL.E. Co-op 
290 Southwest 43rd St. 
Renton, WA 98055 


ProDOS drivers are available from 


Microseeds 
20 Goodell Rd. 
Stafford Springs, CT 06076 


—Steve 


6502 MATH 


Dear Steve, 

Do you know of a book that explains 
6502 math utilities? I need something that 
develops the algorithms for floating point, 
random numbers, rounding errors, trigo- 
nometric functions, logarithms, powers, 
roots, and so on. 

I'm in prison here in Texas, and | work 
in the electronics shop. I use an Apple Пе 
and would like to write my own math func- 
tions, but I've been hampered by the lack 
of properalgorithms. | managed to figure 
out a floating-point format using a 64-bit 
mantissa, a 15-bit characteristic, and a sign 
bit. After that, the only algorithm I could 
find was a Taylor power series in a calcu- 
lator book. 

It is very frustrating to order computer 
books by mail without any recommenda- 
tions, I don't have any reference library ex- 
cept the one | have put together myself. 

MICHAEL SANDERS 
Huntsville, TX 
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Three good sources of the kind of in- 
formation you are seeking are 


АМ, David Н. Computers in Mathematics: 
A Sourcebook of Ideas (Creative Com- 
puting Press) 


Bennett, William. Scientific and Engineer- 
ing Problem-Solving with the Computer 
(Prentice-Hall) 


Knuth, Donald E. The Art of Computer 
Programming, Volume 2: Semi-Numerical 
Algorithms (Addison-Wesley) 


Current prices and relevant ordering in- 
formation can be obtained by writing 
directly to the publishers.—Steve 


JUST ONE MINOR QUESTION 
Dear Steve, 

Could you advise me on how to learn 
more about microcomputers? | do have 
some computer background: l've taken 
graduate physics courses in micros and 
courses in FORTRAN, assembly language, 
and the use of BASIC and machine lan- 
guage. l've also used RCA and DEC main- 
frame computers. 

| am looking for a way to make an Atari 
run Commodore and Apple programs, 
since they all use the 6502 processor. Can 
you use tristate buffers to switch to dif- 
ferent operating-system ROMS, 1/O ports, 
etc? This leads me to ask about emula- 
tion—is it an advanced program lookup 
table (what is a lookup table?) that makes 
the processor think it is in a different 
machine? Or does it just translate the pro- 
gram to the other machine's require- 
ments? Can an emulation ROM be bank- 
switched in to translate the program? 

I've read that an operating system has 
been written in the C programming lan- 
guage, How? I've looked at a couple of 
operating-system programs, but | admit ! 
don't know much about the subject. | 
couldn't write my own, and | have only a 
vague concept of the BIOS. How can | 
learn lots more? 

How does the Commodore C-128 tie 
together the 6502 and the 280? Using а 
coprocessor? (What is a coprocessor?) 
How does the Heath/Zenith H-89 use one 
280 to control a second 280 in a pro- 
cessor/slave arrangement? Where can 1 
learn how to use a Z80 or a 6502 to con- 


trol a 68000? How does the operating sys- 
tem control parallel processors, such as 
an 8086 with an 8087? 

I'm not sure I understand the DMA con- 
cept or how a cache memory works. How 
are programs (and the operating system) 
written to handle a RAM disk? A bubble 
memory? Can dynamic memory be used 
in the RAM disk? How is refreshing 
handled? 

MSX is being promoted as an 8-bit 
operating-system standard. Where can I 
find out more? Can I convert an old Radio 
Shack computer to use MSX? How? 
Where can | find an operating-system 
ROM? 

| think I know some basics about micros, 
but where do I go for an intermediate edu- 
cation? | do try to read BYTE regularly— 
especially your articles—but sometimes I 
have more questions than understanding. 

MERLE RUMMEL 
Liberty, IN 


Mr. Rummel, you ask a lotta questions. 

Your letter is filled with questions rang- 
ing from basics to advanced hardware/ 
software techniques. As a beginning, the 
best way to learn a subject is to read and 
experiment. You should have some com- 
puter-related textbooks left over from col- 
lege that would provide a good start. In 
addition, a trip to your library and a well- 
stocked bookstore will provide a wealth 
of computer-related information. You can 
select books that furnish information at 
a level you can understand. 

Making a series of computers that 
utilize the same microprocessor chip (and 
therefore thesame instruction set) is not 
as simple as changing an operating-sys- 
tem ROM. The address locations of the 
I/O ports on one machine are usually dif- 
ferent from those on another. This means 
that you have to change one machine's 
operating system's port addresses to fit 
the new machine. Device addresses, 
memor y addresses, etc., are set by hard- 
ware, not software. Consequently, a pro- 
gram that runs on an Apple will not load 
and run successfully on a Commodore or 
Atari computer, even though they all 
share the same microprocessor. 

An operating system can be written in 

(continued) 
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Clipper" allows you 
to run all dBASE III 
programs 2 to 20 times 
faster than they do 
with the standard 
dBASE interpreter. 

That frees up extra 
time youre wasting if 
youre running dBASE III 
programs wilhout 


" Clipper. 


Extra time ta think. 
To create. To produce. 
To use as you choose. 

You see, Clipper is 
the first true compiler 
for dBASE Ill, Clipper 
eliminates the time- 
consuming translation 
which the dBASE inter- 
preter performs line 
after line whenever a 
program is run, 


With Clipper, once 
you've debugged your 
Source code, it’s com- 
piled into more effi: 
cient machine code. 

And Clipper com- 
piles all your dBASE Ill 
programs. The ones 
you have today. The 
ones you'll have 
tomorrow. But don't 
wait until tomorrow 
to order Clipper. 

Today, Clipper has 
already been pur: 
chased to speed up 
dBASE run time at 3M 
and Touche Ross. At 
Exxon and NASA. In 


5995 S. Sepulveda Bivd., Culver City, CA 90230 (800)251-8438 In California (213}390-7923 


Clipper gives dBASE IT users more time to do more. Or less. 


the Harvard Physics You'll spend less 

Department. For the time running dBASE III 

State of Arizona and more time running 

and TRW. the rest of your life. 
And that's just a few 


of the installations 

worldwide. From 

Greece lo Venezuela 

to Canadato Europe. 
50 stop wasting time. 
Call. our toll-free 800 

number and get Clipper. 


& Nantucket. 


Inquiry 259 for End-Users. Inquiry 260 for DEALERS ONLY. 


C, FORTRAN, COBOL, Pascal, etc. An 
operating system tells the micropro- 
cessor how to talk to a computer system's 
various components, like disk drives, 
printers, terminals, parallel ports, serial 
ports, etc. This can be done in any lan- 
guage, provided it is eventually compiled 
into the machine instructions required by 
a particular microprocessor. 

A coprocessor is used to assist the 
main processor or to perform a task 
more efficiently than the main processor 
can. An example is the 8087 math copro- 
cessor used with the 8088/86 series of 


ASK BYTE 


microprocessors. The 8087 períorms 
mathematical computations many times 
faster than the 8088/86. Since a copro- 
cessor usually shares the same data and 
address bus as the main processor, 
special hardware is required to assure 
that only one processor has control of 
the bus at any given time. 

DMA (direct memory access) is a 
method by which a device reads and 
writes directly to RAM without interven- 
tion or help from the main processor. 
This allows high-speed data transfer and 
is usually provided by a dedicated DMA 


controller chip or a separate processor. 
A RAM disk is a program that sets aside 
a portion of memory for use as a disk 
drive. It does this by fooling the operat- 
ing system into "thinking" that this RAM 
is a physicaldrive. Dynamic RAM can be 
used as a RAM disk, as can bubble mem- 
ory and static RAM. The operating sys- 
tem and RAM-disk program don't care if 
the memory is dynamic, bubble, or static; 
these are all handled by hardware. 
Since dynamic memory is based on 
charge-storage in capacitors, rather than 
(continued) 
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METHODS BY DIGITALK. A SMALLTALK PROGRAM DEVELOPMENT ENVIRONMENT FOR 
THE IBM PC. AN OBJECT-ORIENTED SPEED DEMON. AN EXCITING WAY TO PROGRAM. 


ных Ira 2------ 
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Think about your problem. Browse the Methods 
Smalltalk source code. Select some building 
blocks like pop-up menus, windows, text-editors 
and dictionaries. Put them together. Try it. 
Oops, Methods tells you something is missing. 
No problem. Continue thinking, changing and 
trying. Now you're prototyping! Try out new 
ideas. Redefine your problem. And you don't 
have to throw this prototype away. Refine it 
until you like the finished product. 


Methods by Digitalk A new way to develop 
software for the PC. Use it for windowing, 
simulation and artificial intelligence applications. 
Use it by prototyping. 


Methods is Smalltalk-BO" language compatible. 
It includes its own Smalltalk source code. You 
can extend it in Smalltalk and assembly 
language. 


Methods operates on IBM PCs with 512K bytes 
RAM using MS-DOS or PC-DOS. Color and 
monochrome monitors are supported. No mouse 
is required. A Smalltalk language manual and 
an environment guide are included. 


Available from Digitalk for $250. Outside U.S. add $15.00 for 
shipping and handling. California residents add 696 sales tax. 
Visa and MasterCard accepted. Educational and Dealer 
Discounts Available. 


DIGITALK, INC. 


5200 West Century Boulevard 
Los Angeles, California 90045 
(213) 645-1082 


Smalltalk-80" is a trademark of Xerox Corporation. IBM is a registered trademark of 
International Business Machines Corporation. MS is a trademark of Microsoft Corporation. 
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AZTEC 


086/80x86 ROV 
Manx Aztec C86 
“А compiler that has many strengths ... quite valuable 


far serious work" 
Computer Language review, February 1985 


Great Code: Manx Aztec C86 generates fast executing 
compact code. The benchmark results below are from a 
study conducted by Manx. The Dhrystone benchmark 
(CACM 10/84 27:10 p1018) measures performance for a 
systems software instruction mix. The results are with- 
out register variables, With register variables, Manx, 
Microsoft, and Mark Williams run proportionately faster, 
Lattice and Computer Innovations show no improve: 
ment. 


Compile/ 
Link Time 


Execution Code 
Time Size 


Dhrystone Benchmark 
Manx Aztec C86 33 34 secs 5,760 
34 secs 7,146 


93 secs 
119 secs 
172 secs 
113 secs 
117 secs 


Microsoft C 3.0 
Optimized C86 2.20) 53secs 11009 


Mark Williams 2.0 
Lattice 2.14 


56 secs 12,980 
89 secs 20,404 


Great Features: Manx Aztec C86 is bundled with a powerful 
array of well documented productivity tools, library routines 
and features. 


Optimized C compiler Symbolic Debugger 

AS86 Macro Assembler LN86 Overlay Linker 
80186/80286 Support Librarian 

8087/80287 Sensing Lib Profiler 

Extensive UNIX Library DOS, Screen, & Graphics Lib 
Large Memory Model Intel Object Option 

Z (vi) Source Editor -c CP/M-86 Library -c 


ROM Support Package-c INTEL HEX Utility -c 
Library Source Code -c Mixed memory models -c 
MAKE, DIFF, and GREP -c Source Debugger « 

One year of updates -c CP/M-86 Library < 


Manx offers two commercial development systems, 
Aztec С86-с and Aztec С86-4. Items marked -c are 
special features of the Aztec C86-c system. 


Aztec C86-c Commercial System $499 
Aztec C86-d Developer’s System $299 
Aztec C86-p Personal System $199 
Aztec C86-a Apprentice System $49 


All systems are upgradable by paying the difference 
in price plus 510. 


Third Party Software: There are a number of high qual- 
ity support packages for Manx Aztec C86 for screen 
management, graphics, database management, and soft- 
ware development. 


C-tree $395 Greenleaf $185 
PHACT $250 PC-lint $98 

HALO $250 Amber Windows $59 
PRE-C $395 Windows for C $195 


WindScreen $149 FirsTime $295 
SunScreen $99 C Util Lib $185 
Plink-86 $395 


PANEL $295 


The C for Microcom 


AACINTOSH, AMIGA, XENIX, 
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Manx Aztec C68k 
“Library handling is very flexible... documentation is 
excellent ... the shell a pleasure to work іп... blows 
away the competition for pure compile speed . . . an ex- 
celleni effort." 

Computer Language review, April 1985 
Aztec C68k is the most widely used commercial C com- 
piler for the Macintosh. Its quality, performance, and 
completeness place Manx Aztec C68k in a position be- 
yond comparison, It is available in several upgradable 
versions. 


Optimized C Creates Clickable Applications 


Macro Assembler Mouse Enhanced SHELL 
Overlay Linker Easy Access to Mac Toolbox 
Resource Compiler UNIX Library Functions 
Debuggers Terminal Emulator (Source) 
Librarian Clear Detailed Documentation 
Source Editor C-Stuff Library 

MacRam Disk -c UniTools (vimake,di(f grep) -c 


Library Source -c One Year of Updates -c 


Items marked -c are available only in the Manx Aztec 
C86-c system. Other features are in both the Aztec C86-d 
and Aztec C86-c systems. 


Aztec C68k-c Commercial System $499 
Aztec C68d-d Developer's System $299 


Aztec C68k-p Personal System $199 
C-tree database (source) $399 
AMIGA, CP/M-68k, 68k UNIX call 
Apple II, Commodore, 

65xx, 65C02 ROM 

Manx Aztec C65 


"The AZTEC C system is one of the finest software 
packages f have seen" 
NIBBLE review, July 1984 


A vast amount of business, consumer, and educational 
software is implemented in Manx Aztec C65. The quality 
and comprehensiveness of this system is competitive 
with 16 bit C systems. The system includes a full optim- 
ized C compiler, 6502 assembler, linkage editor, UNIX 
library, screen and graphics libraries, shell, and much 
more. The Apple II version runs under DOS 3.3, and 
ProDOS, Cross versions are available. 

The Aztec C65-c/128 Commodore system runs under 
the C128 CP/M environment and generates programs for 
the C64, C128, and CP/M environments. Call for prices 
and availability of Apprentice, Personal and Developer 
versions for the Commodore 64 and 128 machines. 


Aztec C65-c ProDOS & DOS 3.3 5399 
Aztec C65-d Apple DOS 3.3 $199 
Aztec C65-p Apple Personal system $99 
Aztec C65-a for learning C $49 
Aztec C65-c/128 C64, C128, CP/M $399 


Distribution of Manx Aztec C 


Inthe USA, Manx Software Systems is the sole and ex- 
clusive distributor of Aztec C. Any telephone or mail 
order sales other than through Manx are unauthorized. 


ES 1.. Fa 


To order or for information call: 


800-221-0440 
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Cross developed programs are edited, compiled, assem- 
bled, and linked on one machine (the HOST) and trans- 
ferred to another machine (the TARGET) for execution. 
This method is useful wherethetarget machine is slower 
or more limited than the HOST, Manx cross compilers 
are used heavily to develop software for business, 
consumer, scientific, industrial, research, and education- 
al applications. 


HOSTS: VAX UNIX ($3000), PDP-11 UNIX ($2000), MS- 
DOS ($750) CP/M ($750), MACINTOSH ($750), 
CP/M-68k ($750), XENIX ($750). 


TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k, 
CP/M-80, TRS-80 3 & 4, Apple II, Commodore C64, 
8086/80x86 ROM, 68xxx ROM, 8080/8085/Z80 ROM, 
65xx ROM. 

The first TARGET is included in the price of the HOST 
system. Additional TARGETS are $300 to $500 (non 
VAX) or $1000 (VA X). 

Call Manx for information on cross development to the 
68000, 65816, Amiga, C128, CP/M-68K, VRTX, and 
others. 


CP/M, Radio Shack, 
8080/8085/Z80 ROM 
Manx Aztec CII 


"l've had a lot of experience with different C compilers, 
but the Aztec C80 Compiler and Professional Develop- 
ment System is the best I've seen." 

80-Micro, December, 1984, John B. Harrell III 


Aztec C II-c (CP/M & ROM) $349 
Aztec C II-d (CP/M) $199 
C-tree database (source) $399 
Aztec C80-c (TRS-80 3 & 4) $299 
Aztec C80-d (TRS-80 3 & 4) $199 


How To Become an Aztec C User 


To become an Aztec C user call 1-800-221-0440 or call 
1-800-832-9273 (800-ТЕС WARE). In NJ or outside the 
USA call 201-530-7997. Orders can also be telexed to 
4995812. 

Payment can be by check, COD, American Express, 
VISA, Master Card, or Net 30to qualified customers. 

Orders can also be mailed to Manx Software Systems, 
Box 55, Shrewsbury, NJ 07701. 


How To Get More Information 

To get more information on Manx Aztec C and related 
products, call 1-800-221-0440, or 201-530- 7997, or write 
to Manx Software Systems. 


30 Day Guarantee 

Any Manx Aztec C development system can be return- 
ed within 30 days for a refund if it fails to meet your 
needs. The only restrictions are that the original pur- 
chase must be directly from Manx, shipped within the 
USA, and the package must be in resalable condition. 
Returned items must be received by Manx within 30 
days. A small restocking fee may be required. 


Discounts 

There are special discounts available to professors, 
students, and consultants. A discount is also available on 
a "trade in" basis for users of competing systems. Call for 
information. 


Inquiry 222 


puters 


PC-DOS, MS-DOS, CP/M-86, Macintosh, Amiga, Apple IT, CP/M-80, Radio Shack, 
Commodore, XENIX, ROM, and Cross Development systems 


Which Master 
Would 
Your Slaves 


Recommend? 


Our New CPZ-186 
Has It All 


Intercontinental Micro Systems, 
the leader in the 8-bit single board 
computer world, has done it again. 
The CPZ-186, bosed onthe 80186 
CPU with integrated 2 channe! Direct 
Memory Access Controller, has a 
4-drive floppy controller, 2 serial 1/0 
ports, 2% parallel 1/0 ports, Mem- 
ory Management Unit, Interrupt Con- 
troller, up to 1 Megabyte of Dynamic 
RAM,and up to 8K EPROM, all on a 
single IEEE S-100 Bus Board. 


Talk about speed and flexibility. 
The CPZ-186 runs at 8 MHz and can 
be used for single user systems or 
in powerful multi-user applications. 
As a Network Master (File Server), 
the CPZ-186 can network 8-bit and 
16-bit S-100 Bus Slaves as well as 
PC's using Intercontinental’s com- 
plete line of hardware and software 
networking products. 


Find out what support really is. 
Everyone talks about support, but at 
Intercontinental you deal directly 
with our hardware and software 
design team. Who else could know 
more about solving your problems’? 


Best of all, were delivering now, 
and our price allows building cost 
effective systems and networks, 


Circle the bingo number below or 
contact us directly, and ask about 
our complete line of S-100 Bus and 
Local Area Networking Boards. 


zd 


== In tercontinental 
= Micro Systems 
fH] L ч dcin - 
4015 Leaverton Ct, Anaheim, Ca 92807, 
(714) 630-0964, TELEX: 821375 SUPPORT UD 


Inquiry 172 for End-Users. 
Inquiry 173 for DEALERS ONLY. 
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a flip-flop circuit (as in static memory), 
dynamic RAM requires a periodic refresh 
pulse to offset the effects of the 
capacitor s leakage. This refresh pulse is 
provided either by the processor (such 
as the 2805 refresh pin) or some other 
timed-pulse generating circuitry. 

As far as converting a Radio Shack 
computer to run an operating system 
other than what it was designed for, I sug- 
gest you visit your local Radio Shack com- 
puter store and discuss the details of this 
with them.—Steve 


VERSACARD 


Dear Steve, 

| have a problem with my Prometheus 
VERSAcard in my Apple 11. I've sent 
several letters to the manufacturer with no 
reply. 

When | use my Signalman Mark ХІІ 
modem at 1200 bps, the VERSAcard 
drops between five and eight characters 
following each carriage return. This occurs 
in either a 40- or 80-column display. I've 
tried four terminal programs with the 
same result. I've also tried the modem on 
two other computers with no problem. Do 
you have any ideas? 

STEVE NELSON 
Euless, TX 


This type of problem is frequently due 
to incompatible or inadequate handshak- 
ing signals The VERSAcard and the 
modem may not know who's going to do 
what, and when. I would suspect the DTR 
(data terminal ready) signal, pin 20, on 
the standard DB-25 connector. On the 
VERSAcard, this line is tied permanent- 
ly high. The Signalman modem, in its 
default configuration, uses this line to 
determine when the VERSAcard is ready 
for more data. 

As characters are received through the 
modem and serial card, the terminal pro- 
gram stores them in a buffer (frequently, 
the Apple's keyboard-input buffer is used 
for this purpose). When a carriage-return 
character is received, the terminal pro- 
gram signals the modem to stop send- 
ing data and processes this buffer. If the 
modem doesn't receive this signal, it will 
continue sending characters and the ter- 
minal program will miss some characters. 

If the DTR signal is the cause of your 
problem, the solution is probably at- 
tained most easily in software. You should 
configure your modem to ignore the DTR 
line, then implement a suitable software 
handshaking protocol, like the XON/ 
XOFF protocol. The terminal program 
you are using will determine which soft- 


ware protocols you can use. Two terminal 
programs that work well with the VERSA- 
card/Signalman combination are ASCII 
Express, from United Software, and 
Modem Magician, available from 
A.PPL.E. Co-op, 290 Southwest 43rd St., 
Renton, WA 98055.—Steve 


Music, MUSIC, MUSIC 
Dear Steve, 

Some friends and I are developing soft- 
ware for producing printed output in 
musical notation from data input by a 
musical keyboard. At the moment, we are 
using a Wersi organ because it delivers 
logical MIDI (musical instrument digital in- 
terface) data in physical RS-232C format. 
This organ is very expensive, and we 
would like to use a much cheaper MIDI 
keyboard. Since the computer we are 
using has only an RS-232C serial interface, 
we will need a MIDI-to-RS-232C converter. 
Do you know of any such converter? 

ERICH NEUWIRTH 
Vienna, Austria 


Ferro Productions (228 Washington 
Ave, Belleville NJ 07109, (201) 751-6238) 
has written several tutorials on the MIDI 
and music synthesis. According to a com- 
pany source, they will be releasing a new 
MIDI course in the next few months. In 
addition, a book will be available that 
also covers this subject. Contact the com- 
pany for information concerning the 
course. 

The book, MIDI and Related Interfaces, 
will be available through 


Cherry Lane Music 
POB 430 

Port Chester, NY 10573 
(914) 937-8601 


You should also check into MIDI boards 
that plug directly into most personal 
computers. Cherry Lane Music carries 
such hardware, as does 


Syntech Corporation 
23958 Craftsman Rd. 
Calabasas, CA 91302 
(818) 704-8509 


—Steve 


HARDWARE EDUCATION 
Dear Steve, 

| have been in the computer field for 
about six years and have done mostly 
software work. My only hardware project 
was building an S-100 system for my own 
use. 

(continued) 


PC Paintbrush. 
Because life is too short for 


Fun 
is the best thing 
to have. 


With PC Paintbrush, you can add color, flair, 
dimension and creativity to a chart, a pre- 
sentation, or an otherwise dull day From 
charts and graphs to serious computer art, 
our newest generation 3.0 PC Pointbrush 
will cheer you on with features no other 
graphicspackage can match. 

Best of all, i's easyto use. You don't have 
to learn up to sixty commands, like you do 
with some products. If you can understand 
icons as simple as scissors, paintbrush, 
spray can and paint roller you're ready to 
start using PC Paintbrush. 


The pen is mightier 
than the keyboard. 


None of history's great artists drew with a 
keyboard, and you shouldn't have to either. 
So PC Paintbrush is now available with a 
cordless PenMouse, to give you complete 
freedom of expression. Of course, it also 
supports regular mice, joysticks, graphics 
tablets, and is compatible with most 
graphics cards. 

PC Paintbrush also has a beautiful way 
with words, The text icon lets you write in 


any of eleven fonts, in nine sizes, with italics, 


outline, shadow and boldface variations. 
What's more, with the new 3.0 PC 
Paintbrush, you can draw rounded boxes, 
rubber band curves and circles, and edit 
pictures many times larger than the screen. 


Are we making fun 
of 1-2-3°? Why not? 


For Lotus™ users, PC Paintbrush’s new PIC 


monochrome pie charts. 


Go on, live a little. 


interpreter loads 1-2-3™ and Symphony™ 
charts and graphs at your equipments 
best resolution, from an IBM EGA™ (640 
X 350 X 16 colors) fo a Number Nine 
Revolution™ (512 X 512 X 256 colors). 

With our FRIEZE™ frame grabber you 
can pull graphics created by any program 
right off the screen into PC Paintbrush. So 
you can take your Paintbrush and pallette 
anywhere, improving the looks of things 
as you go. And having a lot of fun on the 
way In addition, our optional presentation 
package, PC PRESENTATION, allows you to 
program your graphics into a first class 
presentation with fades, zooms, quick 
cuts and animation. 


Corporate Headquarters: 


| 
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PC Paintbrush Mex 19 video graphics 
cards and 30 printers and plotters. 
For more information on PC Paintbrush, 
cal اا‎ us at the address below, or ask 


your computer dealer for 
a demonstration. 


ДШ ПАИ 


PC Paintbrush 


ZSoft Corporation, 1950 Spectrum Circle, Suite A 495, Marietta, GA 30067, 404/980-1950 


West Coast Sales Office: 


160 Sir Francis Drake Blvd., San Anselmo, CA94960, 415/456-0955 


PC Paintbrush is a trademark of ZSoft Corporation. Lotus, 1-2-3, and Symphony are registered trodemarks of Lotus Development Corporotion. 
ІВМ and Enhance Grophics Adapter are registered trademarks of Intemational Business Machines, Corp. Number Nine Revolutian is a trodemark of Number Nine Computer Corp. 
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Call 1-800-233-3865 Today! (In PA 
call 717-299-4327) or send in the 
coupon to WERSI addresses below. 


FREE CATALOG COUPON 


ПИТА IV 


The fascination behind music is 
man's triumph upon mastering it. 
WERSI's new DMS Instruments, 
with their live recorded sounds of 
acoustical instruments and com- 
plexity of an entire symphonic or- 
chestra, now open new ways of 


actively making music for everybody. 


r 


WERSI's unique modular system 
offers expandability, updateability 
and great savings. The wide variety 
of products —from digital keyboards 
to rhythm devices to ful! size digital 
organs and pianos — all have two 
things in common: they are avail- 
able in kit form, as well as fully fac- 
tory assembled, and they all are 
capable of communicating perfectly 
with home computers. 


How about buying floppy disks in- 
stead of record albums? Use your 
computer with a DMS device or in- 
strument hookup to turn digital 
information into record quality 
music. Or how about composing, 
recording and printing out sheet 
music using your computer equip- 


? 
ment: Inquiry 380 
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Sold worldwide in over 50 countries 


Our fascinating 60 page color catalog will tell you everything about a break- 
through in music technology and exciting new ways to use your computer. 


Name 
City 


EAST: P. 0. Box 5318 
Lancaster, PA 17601 
Call 1-800-233-3865 
(In PA 717-299-4327) 


WEST: 14104 E. Firestone 
Bivd., SantaFe Springs, CA 
90670. Call 1-800-221-9590 
(Outside CA: 213-802-2891) 


Address 
State LT aE Ес а 


CANADA: 252 Railway 
Ave., Treherne, Manitoba 
Canada ROG-2V0 

Call 204-723-2366 


ASK BYTE 


| am writing for some advice on how | 

can learn about hardware, enough so that 

i will be able to troubleshoot and repair 

microprocessor systems. 

If you could recommend some books or 
courses. | would greatly appreciate it. 

LEONARD SIMON 

Kenvil, N] 


A good way to learn a subject is to 
familiarize yourself with the selection of 
books at your local library on the topic 
of interest. This is also an inexpensive ap- 
proach since you dont have to purchase 


books that are either too technical or too 


basic for you. In addition, authors and 
publishers of a book that is useful for a 
particular subject generally publish 
related works, a handy source for con- 
tacts. You can also stop by a well-stocked 
bookstore and browse through its selec- 
tion of electronics and computer-related 
publications. | have found many interest- 
ing books this way. 

Howard W. Sams publishes a set of five 
books called Basic Electricity and Elec- 
tronics. Each book sells for $10.95. A few 
more useful books from Sams are Digital 
Logic Circuits Tests and Analysis by 
Robert G. Middleton ($16.95) and Micro- 
processor Circuits by Edward M. Noll 
(59.95 for each of two volumes). All these 
books can be obtained from the pub- 
lisher or from the following company: 


Hughes-Peters Inc. 

481 East Eleventh Ave. 
Columbus, OH 43211 
(614) 294-5351 


The use of home-study courses and 
technical schools provides for the best 
training. You are offered assistance when 
required and receive feedback as to your 
progress and knowledge in the form of 
grades.—Steve Ш 


IN ASK BYTE, Steve Ciarcia answers questions on 
any area of microcomputing. The most representative 
questions received each month will be answered and 
published. Do you have a nagging problem? Send 
your inquiry to 
Ask BYTE 
do Steve Ciarcia 
POB 582 
Glastonbury. CT 06033 
Due to tfe high volume of inquiries, personal replies 
cannot be given. All letters and photographs become 
the property of Steve Ciarda and cannot be returned. 
Be sure to include “Ask BYTE” in the address. 
The Ask BYTE staff includes manager Harv 
Weiner and researchers Larry Bregoli, Bill Curlew, 
Jeannette Dojan. Jon Elson. Roger james. Frank 
Kuechmann, Dick Sawyer, Andy Siska. and Robert 
Stek. 


MICROSOFT LANGUAGES NEWSLETTER Vol. 1-1 
News about the Microsoft Language Family | > - 


Faster Macro Assembler 4.00 release developed in Microsoft C 

By porting the new Macro Assembler 4.00 release to Microsoft C, it assembles programs from 
2 to 3 times faster than the previous Microsoft 3.00 and IBM"2.00 releases. The mixed language 
and memory model support unique to Microsoft C allowed the new assembler to be written as a 
small model program using the more efficient Pascal calling conversions for all internal functions. 
Macro text, symbol names and file buffers were moved out of the 64K "near" workspace into “far” 
memory allowing much larger programs to be assembled. Additional performance tuning was 
possible in C by using register variables throughout the assembler. Final profiling identified a few 
critical small routines to write in assembly language. 

The source symbolic debugger, SYMDEB, has been enhanced to include screen swapping, stack 
backtracing, DOS command execution, better source display and debugging features making this 
the ideal tool for debugging programs. The 25% faster LINK and the EXEPACK utility can compress 
executable files by removing common sequences and optimizing the relocation tables. The MAKE 
utility now supports macros and inference rules. 

We are committed to making the complete Macro Assembler product the best value in PC 
` development tools. 


News for Microsoft and IBM COBOL users 

The new Microsoft” COBOL 2.1 release for MS-DOS? апа XENIX" features faster execution 
and support for the new COBOL Tools package which contains VIEWCOB, COBREE Menu Handler, 
and CBMOUSE (MS-DOS only). VIEWCOB is an interactive symbolic debugger with an easy-to- 
learn, menu-driven user interface which supports on-line help and up to 10 windows on your source 
text, variables, memory, and procedi re traces. The COBOL trace mode highlights each statement 
as it is executed. COBREF is an advanced COBOL cross reference generator that displays lists of 
files, variables with types, and procedures. Menu Handler and CBMOUSE allow the COBOL 


programmer to create menu-driven applications to interface to the Microsoft Mouse. 


Microsoft C Selected for the IBM personal computer C compiler 

The IBM C compiler is a repackaging of the Microsoft C Compiler with a few utilities from the 
Microsoft Macro Assembler product. A XENIX version of the same compiler is part of Microsofts 
XENIX system V release. ІВМ also distributes Microsoft BASIC, COBOL, FORTRAN, and Pascal 
compilers, BASIC interpreter and Macro Assembler under its own logo. Microsoft offers special 
upgrade pricing to owners of certain Microsoft languages purchased sch IBM. Call us for more 


information. 

Write to: MICROSOFT Languages Newsletter Latest DOS Versions: 
10700 Northup Way, Box 97200 e 

Bellevue, WA 98009 for product update and information. COBOL 

Or phone: FORTRAN 


(800) 426-9400. In Washington State and Alaska, 
(206) 828-8088. In Canada, call (416) 673-7638. 


Macro Assembler 


Pascal 


Microsoft, XENIX and MS-DOS are registered trademarks of Microsoft Corporation. ІВМ is a registered trademark QuickBASIC 
achine ion 


of Intemational Business Machines Corporation. 
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THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 


FOR YOUR APPLE 


MACINTOSH COMPUTERS BUSINESS SOFTWARE UTILITIES SOFTWARE - 


is 
a 


c pric 
e) PENGUIN, Graphics 
ALS, Word or List Handler, өз, 5 60$ 36 
oS Ше, Пс, Mac | М IN STOCK, CALL т ^ | 519% 73 QUALITY, Mou wo 
ТЕМ FLOPPY DISK DRIVES ELT $ 25) $ 225 
AEGIS, Challanger or Pyramid, ва. $ 50$ 37 ASHT dBase 
ASSIMILATION, Numeric Tubo $ 149 $ 109 vagi слеті dp o 
Mac Port Adaptor $ 79% 59| MICRO-SCI, A2 Disk Drive, 143K $ ELT ایا‎ each н = : = HOME & EDUCATIONAL 
1 * 
AS шали ЕНІН Есе ЕНСЕ Manat Araya ВЕН Ес 
CENTRAL POINT, Copy Н Mac 5 40 $ 22| Halt Height Drive for lic s 299 $ 169 | HOWARD SOFT, S6 Тас Prepares $ 205 $ 199| BELE AVIS. TN Shop sss 31 
CONROY-LA POINTE, Disketes | SEE BELOW | TEAC, T40 Hall Hi, 1630, Direct 5 249 $ 149 | NUMAN EDGE, Sales or Mgmt Edge, sa. $ 250 $ 139 | ° Shop А Refill smt 
CONTINENTAL, Ноте Accountant $ 100 $ 65| Сомго Card tor TAO by Сотх $ 79 § 45| LIVING VIDEOTEXT, Think Tank $ 145 $ 89| Dank с Makor or Fler, as. 3 70$ 45 
DOW JONES, Market Manager Plus 5 249 $ 159 IOMEGA, 5 meg B i} Box Мас $1995 51595] 2799481 wi Starcard $ 485 $ 265] CONTINENTAL, Home Accountam $ 755 43 
eir amend rad - ИЕ Ы 5% QUARK, QC10 for licent MAC $1005 $1175 WordSiar — com м = : m HARCOURT, Computor SAT з & 5 51 
, Smoot MICROSOFT, Mu DOS) KOALA, Full Line IN STOCK ALL 
FORETHOUGHT, Fact Finder A44 OTHER HARDWARE QUARK, Word Juggler 8 Lexicheck (Relic) $ 99 $ 79| MICROSOFT, Typing Tutor Il $ 25$ 17 
HABA, «ХИСЕ. Dish Drive de EM | SATELLITE, Word Perfect $ 179 5 115| MIMDSCAPE, Crossword Magic $ 805 35 
BOOK OS/DD Ext. Orive $ 879 $ 489| APPLE, Mouse for (e $ 150 CALL | SENSIMLE, Sensible Speller $125 § 79] MONOGRAM, Dollars А Sansa (1+ Haj $ 100 $ 59 
HAYDEN, Sargon НІ $ 50% 31! CCS, 7711 or 7710-4 Interlace, es $ 116 $ 95 Dollars & Sense (leis 128) 9 1205 69 
HUMAN EDGE, Mind Prober с 505 29] CPS/EASTSIDE, Wid Card i (copier, eie) $ 140 $ 79 ИНИМ РИК ean tres е 4 e Fostii $ 505 38 
INFOCOM, Hitchhiker's Guide $ 40$ 25] COMX, КААМ Card (M+), 1 yr td wiy 5 119 $ 39 SCARBOROUGH, Mastertype $ 45 25 
KOALA, ron HAYES, Mach П, Ill Joysticks (1l + Лів) CALL] bcc accuse $ 705 43| _ Your Personal Nat Vorm 5 605 50 
E hoe Think Tank - .- 3 b KENSINGTON, System Saver Fan $ 408 65) Fig Success (F/R T $225 & 145 | SIERFA/ON-LINE, Homeword $ 705 45 
MANHATTAN, FeadySetGo $125 $ 60) KOALA Mese 000 қауымға (+) 80 $ “44 | SPRINGBOARD, Newsroom RARE ML roan cere ey ДА ыл E 
е бил... о - шы Touch Tablet «Місто Mustraioe (+) $ 130 $ 75 | STONEWARE, DB Master, v. 4+ 5 350 $ 1698 4 Se Wee elon UN do 
Excel у 395 $ 248| МААРТ, oraka (1010) s os 25 UTILITIES SOFTWARE SLUECHIP, Millionaire o Barron, ea$ 50$ 35| 
MICRO-SCI, + BIK ARAL Cart 00 $ 179 $ 89 
Multiplan, Word, or Fla, each 5195 $ 129 ELECTRONIC ARTS, Bards Tala $ 45 5 25 
m $295 5 199| MICROSOFT, 280 Soncard Il, БАК 5 425 $ 269| BEAGLE, GPLE or Alpha Plot, a $ 50% 27| "с Fox A others, e 40 $ 28 
MILES, Mac the Knife, v. 1 5 39 $ 25| ORANGE MICRO, Bufer Grappler Pts, КК 5 209 $ 145] Pronto DOS се Disk Ок, ба 5 305 19] Move Maker 00 $ 05 30 
NOYATION, Smartcat Ри Modem wiSoltwars $ 499 $ 349| Но Link, 5-Р cable for lic 5 105 44| BORLAND, Turbo Pascal (reg. cnn 9% 36| Or J & Larry Bird $ 05 30 
ODESTA, Helix $ 355 $ 249 | TITAN, Accelerator Па $ 319 $ 229| Turo Toolbox 55 $ 30 | HAYDEN, Sargon ill (Chess) $ 505 30 
PROVUE, Overvue $295 $ 195| . 128K RAM Card (14) $ X9 $ 149 CENTRAL POINT Сору Pius (bil copier $ 405 22| INFOCOM, Zork 1, II, or NI, aa 5 405 29 
SIMON & SCHUSTER, Typing Tutor Il $ 60 $ 39] TRACKHOUSE, Numeric Kay Pad e) $ 1015 87| EPSON, Graphics Dump $ 155 7| MICROPROSE, Strike Eagle $ 355 23 
SOFTW, PUBL., PFS: File & Report Combo $ 175 $ 105 | VIDEO 7, V Color 7 RGB Card $ 150 $ 129) FUNK, Sideways $ 60 $ 37 | ORIGIN, Онита $ 50$ 39 
STATE OF THE ART, Electron: Checkbook $ 80 $ 50| V Color ik 510 5 89| HAYES, Terminal Prog for Smanmodem $ 495 65| Ultima iV $ ба% 44 
STONEWARE, DB Master $ 195 5 125] V Color fle 5 250 $ 169| MICROSOFT, Full Line IN STOCK CALL | PENGUIN, Transylvania 5 155 H 
TELOS, File Vision 5 195 $ 119 | VIDEX, UltraTerm 132 Col, (1+ Ліг) $ 299 $ 189 | MICROSTUF, Crosstalk 5 195 $ 109 | SPECTRUM HOLOBYTE, Gato (1284) 5 405 25 
VIDEX, MacCalendar $ 89 $ 49| VideoTerm 80 Col. Card | +Ale) $ 279 § 175] OMEGA, Locksmith $ 100 $ 73| SPINNAKER, Full Line IN STOCK C 
WARNER, Cesk Organizer $ 149 $ 99| WICO, Smartcard (spec. Il + le) — $ 159 § PENGUIN, Complete Graphics System 11 $ 80 $ SUB LOGIC, Flight Simulator Il 5 0$ 


DISKETTES MODEMS PRINTERS PRINTER INTERFACES 


5 = РЧ IST 
+ CONROY-LAPOINTE ~ DISKETTES * | | vec 2400 Exemal М EX DOT MATRIX: usr con AND BUFFERS 
Smartmodem 12008 ПВМ) $ 549 $ 379| EPSON, FX85 – 150 cps DO/32cps МОЛО" $ 499 $ 389 
106a. 55/50, (Apple, etc) 35 Trk, WFLIP ВОХ $ 13| Smartcom il Software (IBM or MAC) $ 149 $ 107| ҒХ185 — 160 cps 00/32 cps М.О/15" $ 699 $ 539 "Es um 
100 ea./1000 ea. SS/SD, 35 ТІК $99/$669| Этаптодет 1200 (External) $599 $ 419] |Х80- 100 cps DONG cps NLQ $ 299 $ 249 i 
50 ea./100 ea. SS/DD, 3A" $115/$235| Tansa 1000 — 128K $ 399 $ 303| Tractor feed for LX80 $ 40 $ 33|  Switchbox, TS-0902 5 559 89 
10 ea. DS/DD, (IBM, HIP) 40 Trk, WFLIPBOX $ 16 Tramset 1000 Access Paks APABM/MAC $ 40 $ 35| Tractor feed for 01500 $ 705 55| ASSIMILATION, Mac to Epson Conn /Ғ8 89 $ 69 
| 2400 External $ 7% $ 545 Î HEWLETT-PAC i EPSON, Parallel Interface for LQ1500 $ 100 $ 79 
10 ea. DS/HD, (ВМ-АТ) 96 TPIW/FLIP BOX $ 29| ы anple Cat. 1200 Baud (A а apg | e WLETT-PACKARO, Laserjet $3495 CALL | 
100 ea. DS/HD, (IBM-AT) 96 TPI $ 269 pple CM, (AP) $ 4 Thinkjet — 150 cps Inkjet $ 495 CALL | Serial Interface Board | $ 130 $ 110 
SmartCat Plus wisoftware (МАС) 549 $ 349) OKIDATA, Okimate 20, 182,84 — LOWPRICES | OKIDATA, Plug'n Play, Tractors, Okigraph CALL 
IBM PRE-FORMATTED PROMETHEUS, 1200 Standalone Modem $ 405 $ 348| go 455 193 2410 Pacemark IN STOCK | ORANGE MICRO, Grappler Flus for Apple $ 145 $ 95 
10 ea., DS/DD, 40 TrkW/FLIP BOX $ 20| РгоМодет 1200 wisoftware (MAC) $ 549 $ 399| PANASONIC, P1092 — 180 cps/t0” $ 599 $ 399| Seria! Grappler $119$ 79 
100 еа./1000 ea., DS/DD, 40 Trk $149/$959 pe rae 1200А (АР) 5 + $ 14 1093 i $ 699 $ 4691 Buffered Grappler Plus, 16K $ 209 $ 145 
SINGLE-SIDED, DOUBLE DENSITY етене ты uds $9 $ 289| QUADRAM, Quadjet—inkjet Cor $ 895 $ 395 | Hot Link, S-P cable or llc 5705 44 
VENTEL, PC exi M s 249 $ 389 | STAR MICRO, 5010 - 120 ops ГХУ%0сре NLQ $ 299 $ 249 | Grappler C | $19 $ 75 
CDC, 10 ea, SS/DD, 40 Trk (Apple, etc) $ 455 19 SD10 — 160 cps DQ, 40 cps М.О 5 449 $ 379 | QUADRAM, Mcrofazers, Full Line IN STOCK CALL 
DYSAN, 10 ea, 55/00, (Apple, etc) $ 40 $ 24 MONITORS SRIS — 200 cps 00,52 cps NLQ, 16K $ 799 $ 679| . Mcrofazers 8K, P-P, wicopy * 4 % 
MAXELL, 10 ea, 55/00, MD1 (Apple) $ 47 $ 19 [ AMDEK, 300G, 12" Green/Com $ 179 $ 119] TEXASINSTRUMENTS,855 – 150ср5 $ 995 $ 689 ‚ Apple able 
DOUBLE-SIDED, DOUBLE DENSITY 310A, 12" Amber/IBM 5 230 5 159 ч 
CDC, 10ва, 05/00, 40Trk(IBM, HP) $ 59% 23| Color 300, Comp/Audio . 5 349 $ 239 LETTER-QUALIT Y: 
DYSAN, 10 ea, DS/DD, (IBM, HIP) $ 69 $ 27 e 800, gs ا‎ anio НЕ; d m JUKI, 6300 — 40cps/para. $ 895 $ 699 
MAXELL, 10 ea, DS/DD, MD2 (IBM) $ 65 $ 21 olor 600, Hi Res udio 6100 — 18 cps/para/3 pitch $ 599 $ 409 | 
VERBATIM, 10ea,DS/DD МОЗ (IBM) $ 75 $ 21 | PRINCETON, MAX-12, Amber (IBM) $249 $ 179| Sheet Feeder for 6300 (single) $ 275 $ 225| CURTIS: Diamond, 6 outlets, switched $ 50 $ 28 
price HX-12, Hi Res/RGB $ 795 $ 445| PANASONIC, P3151 — 22 ср" $ 659 $ 439| Emerald , 6 outlets, 6' cord 44 
39%” MICRO DISKETTES НХ-12е, Hi Res/AGB/ior IBM-EGA $ 785 $ 559 | TOSHIBA Piin по Mm Ruby, 6 outlets, 6' cord, filter $ 505 55 
MAXELL, 10 ea. 55/00 (MAC, H/P) $ 55 $ 28|  SR.12, Hi Res/RGB $ 799 $ 599| ` 1340 Pay ір ey $ 799 $ 519 | , Sapphire, 3 outlets, witilter 5 80$ 46 
MEMOREX, 10 ea. 55/00 (MAC, HP) $ 60 $ 33 | QUADRAM, Amberchrome, 12" $ 250$ 149| Б чм = ае с M — " {ч $ 375 | EPD, Lemon, 6 outlets/wall $ 45$ 29 
VERBATIM, 10 ea, SS/DD (MAC, H/P) $ 65 $ 32] ZENITH, 2УМ-1220, 12" Amber/Comp 5 159 3 104 ыы ыды Lime, 6 outletsicord ^ 5 ү: 3 49 
2УМ-1230, 12^ Green/Comp $ 159 " range, 8 outlets/CoraHlmer 
MAXELL, 10 ea. DS/HD (BM-AT) wre - wp 2УМ-1240 & ZVM-135 15-25% OFF PLOTTERS: Peach, 3 outlets/wall/filter 5 605 39 
MEMOREX, 10 ea. DS/HD (IBM-AT) 5 845 49 = - EPSON, 4 Pen Plotter 5 599 CALL | INNOVATIVE, Datacase 50 (disk holder) $ 15 $ 10 
еч, CABLES HEWLETT-PACKARD, 8 Pen Plotter $3900 CALL | KENSINGTON, Printer Stand $ 30$ 17 
= ,* GENERIK DISKETTES x ARBO, IBM-PC to Modem Cable $ 315 NETWORX, Wiretree, 4 outlet/fiter/surge $ 705 39 
P o day No hassle money back guarantee" | ASTAR, RF Modulator for T.V. (Apple) 5 35 $ PRINTER SUPPLIES: Wiretree Plus, 6 outlets/filter/surge $ 100 $ 59 
100 ea. SS/SD, 35 Track (Apple, etc) $ 75 | COMPUCABLE, Мас/Науез Smartmodem Cable $ 22% 18 | CONROY LAPOINTE PROD TECH INTL, Uninterruptable Power Supply 
100 ea. 05/00 40 Track, (IBM. HIP $ 79| CURTIS, Monitor Extension Cable (IBM) $ 50 $ 32 . 200 Watts, PC200 for IBM-PC $ 359 $ 289 
қ i , (IBM, HIP) hos Colored Paper Pack (250 sheets) 5 3% 8 
10 ea. DS/HD, (IBM-AT) 96 TPI 27 3'-9' Keyboard Extens. Cable (IBM) $ 49 $ 26| PAPER: White Colored. Laser Cut. etc. 300 Watts, XT300 for IBM-XT $ 499 $ 399 
( T) $ А | ШЕ ut, 
100 ea. DS/HD, (IBM-AT) 96 TPI $ 249 RCA, Monitor Cable $ 155 6 RIBBONS, DAISYWHEELS IN STOCK 800 Watts, AT600 for IBM-AT, 72 Ibs. $ 899 $ 789 


^ 
| Д | MAIL TO: 12060 SW Garden Place, Portland, О А 97223 — Include telephone number. Check 
оти. 3 O R D E R | N G | N F О & T E R M 6: a your figures for Shipping, Insurance and Handling (SIH). All items usually in stock. NO C.OD. 
* ттт) Cashiers checks, money orders, Fortune 1000 checks and govern ment checks honored immedide ly. Personal and other company checks — allow 20 days to clear. Prices reflect 
CREDIT CARD 3% cash & Conroy-LaPointe Credit Card discount, so ADD 3% to a bove prices tor VISA/MasterCad /American Express. Your card NOT charged lil we shp. Gift Certificates available 
Send ma н — a — —— ім апу amount. We ship Federal Express Standard Air. US. 8 Puerto Rico, add 2% ($5 minimum). Canada, add 12% ($15 min), Foreign, add 18% ($25 min). APO, FPO, 
can get cash dis 2 | & other US. territories shipped postal, so add 6% ($10 min.). Orders received with insufficient SIH will be held for balance due. All prices, availability and specifications 
with credit card Tm ыл subyeci bo errors or change without notice, so call to verify. All goods are new, inciude warranty and are guaranteed to work. Due to our tow prices and our assurance that 


wl gat mew, unused products- ALL SALES ARE FINAL. We do not guarantee com patibility. Call before returning goods for rep air or replacement. ORDER DESK HOURS —6AM 


convenience. 54001 Darian Plans, Parties! 22 you 
i iti oe ---. да | {о 6PM PST, Monday through Friday, Saturday 8 to 4. PC Mastercard", Econo RAM”, Fastrak", and Generik” are trademarks of Magnum Computer, Inc 


Minimum initial purchase. CREINT DEPT. (303) 684-5222 
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Inquiry 88 for Apple. Inquiry 89 for IBM Peripherals. Inquiry 90 for all others. 


LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IH _ 


FOR YOUR IBM-PC, XT, AT or JR 


COMPUTER SYSTEMS 


« 8088-2 PC/XT-2 


$995 


640K, Two 360K Drives 


Plus: MS-DOS 2.11, Parallel Port, 
2 Serial Ports (RS 232C), Clock/Catendar, | 
Floppy Drive & Tape Backup Controller, 
5 slots, 135 Watt Power Supply, 8087-2 
optional, Selectric PC/AT Style Keyboard. 


w/t Floppy & 10 meg Hard Drive $1595 


Piease call for other configurations 
Above prices do not include video card or monitor 


CDC,sek  . 
DS/DD DISK DRIVE 
Limited 30 day warranty % N T ا‎ 


Call for quantity prices * н 
uw Җ% Y 
$1 19 1 “ Y м 


Full Height 
Half Height $ 89 > 


LIST CONROY 
CDC, (39 msec. access time) 
Internal 20 meg kit FOR AT $1695 $1195 


CORE INTL, (39 msec. access time) 
ATplus 20 meg kit FOR AT $1395 $1095 
ATplus 30 meg kit FOR AT $1595 $1245 


BUSINESS 


List CONROY 
PRICE PRICE 


ASHTON-TATE, Framework I! 
dBase 111 
dBase ll, (req. PC-DOS & 128K) 
BORLAND, Reflex: The Analyst 
BPI, General Acctg. AR, АР, or PR, ea $ 595 $ 
BREAKTHROUGH, Timeline $ 495 § 
BRODERBUND, Bank St. Writer (PCorJr.) $ 80 $ 
CDEX, Advanced Training forLotus 1-2-3 $ 70 $ 
CONTINENTAL, Ulitrafile $ 195 $ 
Tax Advantage $ 70% 
Property Management $ 495 $ 
DATA TRANS., Fontrix 1 
Font Packs, each 
DOW JONES, Market Manager Plus 
Market Analyzer 
Spread Sheet Link 
FOX & GELLER, Quickcode 1/1 
HARVARD, Total Project Manager 
HOWARD SOFT, '86 Tax Preparer 
HUMAN EDGE, Mind Prober (PC or Jr.) 
Sales Edgeor Management Edge, ea. 
Negotiation Edge 
INFOCOM, Cornerstone 
LIFETREE, Volkswriter Deluxe 
LIVING VIDEOTEXT, Think Tank 
LOTUS, 1-2-3 NEW VERSION! 
Symphony 
MOBS, Knowledgeman Ii 
MECA, Managing Your Money (PC) 
MICROPRO, Easy NEW 
WordStar (PC) 
WordStar Professional, 4 Pak 
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CONROY-LAPOINTE COMPUTER STORES, INC. 


Retail Sales only. Siwe prices may vary. 
БАМ FRANCISCO — 550 Washington Street ial Mon 
apposite the Pyramid). Interstate 80 to Highway 
Washington Street Exit. CALL 1415) 982-6212. 
PORTLAND, OREGON — At Park 277, Ті 


Di Highways 217 and 99У. CALL (503) 620-5595. 


SEATTLE, WASH. — NEW LOCATION! 1105 Bellevue Way М.Е, 


In Belpa:e Plaza, 2 blocks north of Bellevue Square 


H 


CALL (206) 641-4736. 


450. take f 


rd al intersection 


OTHER HARDWARE 


LIST CONROY 
AST, SixPak Plus, 64K $ 395 $ 
SixPak Plus, 256K, БРАСС + ӨЛУ 5 695 $ 


SixPak Plus, 384K, 5/Р/СС + ӨЛУ $ 895 $ 269 
Preview" Graphics Card w/para, 64K $ 399 § 
Advantage" Multif. Bd. for AT, 128K $ 595 $ 
ШО Plus Il, S/P/CC $ 25 $ 
ИО Р!\из il, S/P/CC/G $ 265 $ 
Port Kits - ser, para, or game, ea. $ 50$ 
CENTRAL POINT, PC Option Board $ 95% 
COMX, 130 Watt Power Supply 5 79 $ 
Selectric PC/AT Style Keyboard $ 195 $ 
CURTIS, Command Center $ 180 $ 
EVEREX, The Edge, Color/Mono Brd $ 399 $ 
HAUPPAGE (HCW), 8087 Chip $ 175 $ 
8087 Math Pak (Chip & softw.) $295 $ 
80287, Fast-5 $295 $ 
HAYES, Mach Il Joystick $ 45% 
Mach III (PC or Jr.) $ 55% 
HERCULES, Color Card w/para. $ 245 $ 
Mono Graphics Card $ 499 § 
IMSI, Mouse with Paintbrush $ 220 5 
KENSINGTON, Masterpiece™ $ 140 § 
Masterpiece Plus $ 180 $ 
KEY TRONIC, KB5151, Std. Keyboard $ 255 $ 
KB 5153 Keyboard w/Touch Tab $ 400 $ 
KOALA, Speed Key Software $ 100 $ 
Speed Key System (Tab wi softw) $ 200 $ 


IRWIN LIST CONROY 


10 meg tape backup system $ 795 $ 449 
10 meg tape cartridges (by ЗМ) $ 25 $ 19 


$ 895 $ 579 
$ 995 $ 695 
$2295 $1795 


10 meg kit w/controller 
20 meg kit w/controller 
Masterflight 10 meg w/tape 


SEAGATE, 
10 meg w/controller 
20 meg w/controller 


TALLGRASS, , 
24 meg disk, 10 mag tape 


$ 745 $ 459 
$ 895 $ 489 


$3495 $2490 


BUSINESS 


шет CONROY 
PRICE PRICE 


MICROPRO, WordStar 2000 (сорабы) $ 495 $ 265 
WordStar 2000 Plus (copiable) $ 595 $ 295 
WordStar Professional, 4 Pak % 495 $ 265 

MICRORIM, R:Base Series 5000 
R:Basae 4000 
Rr Base Clout 
Extended Aapon Willer 

MICROSOFT, Multiplan (PC or Jr} 
Chart 
Projoct 


Word 
MOSAIC, Twin 
MULTIMATE, Multimate Yer, 3.3 
PALADIN, FiashCaic 
PEACHTREE, Gack ю Basics 

Paach Pak (GL/AR/AP) 
PRENTICE HALL, inside the ISM, by P. Morton 
QUE, Using 1-2-3 (boak) 

1:2-3 lor Business (book) 

Using Symphony (book) 
SAMHNA, Word Ill 
SATELLITE, WordPerfect (PC) 
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РЕ5 Жүгін, File or Graph, each 
PFS:Plan or Acrgsa, each 
PFS:Prool 

SOFTWARE PUBL., First Success (FRAN) 
Gest Sailers Combo 

SORCIM, SuperCak Hi 
Superwnter 
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Para or Clock Cal. Module, ea. $ 59 9 49 
MICROSOFT, Mouse (for PC) $ 195 $ 129 
Serial Mouse 195 $ 145 
MOUSE SYSTEMS, PC Mouse & Paint $ 220 $ 145 


PARADISE, Modular Graphics Card $ 395 $ 


Quadboard Il, 256K, 2S/CC $ 595 $ 395 
Quad 512 + 64K wiserial port $ 325 $ 245 
Quadcolor |, board, 4 colors $ 295 S 175 
Upgrade Quadcolor | to Il kit $ 275 $ 149 
Quadnet VI $1995 $1045 
Quadlink $ 495 $ 375 
Quadsprint $ 645 $ 495 
TALLTREE, J RAM II Board $ 219 § 159 
JRAM ІІ Modules IN STO 


$ 
TECMAR, Maestro, 128Kto3MB, S/PIorAT $ 589 $ 459 


OUR REFERENCES: 


Ves have been Іп computers and alectronics 
Binca 1958, а computer dealer since 1978 and in 
| computer mail order since 1980. Banks: 181 Intar- 
1 stato Bank, (503) 643-4878, Wo belong to the т 
Chamber of Commarce (503) 228-9411, end Direct 


| Marksting Association: сай Dun and Bradstreet 
[Н you аге а subscriber. Raciplent of OREGON 
| BUSINESS MAGAZINE'S 1984 Enterpras Award. 
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OTHER HARDWARE 


LIST CONROY 

PRICE PRICE 

KOALA, Koala Pad w/PC Design $ 150 $ 85 

MAYNARD, SAND STAR SERIES IN STOCK CALL 
Multifunction (6) Card $ 

Card no RAM 

ort Module $ 


Memor 
Serial 


Parallel or Serial Port, ea. $ 
256K Module w/clock $ 
PERSYST, PC/Mono Board, wipara $ 250 $ 
PC/Color Graphics Board $ 244 § 
QUADRAM, Quadboard, no RAM, to 384K $ 295 $ 
Quadboard 64K, to 384K, S/P/CC/G $ 395 $ 
Quadboard 256K, to 384K, S/P/CC $ 675 $ 
Quadboard, 384K (іші), S/P/CC/G $ 795 $ 
Quadboard ll, по RAM, to 256K $ 295 


«ВАМ Ill, 256K Board $ 399 $ 309 


Graphics Master $ 695 $ 519 
TITAN, 128K PC Accelerator $ 795 $ 595 
VIDEO 7, Mono Graphics Card $ 250 $ 179 

MGC м/ Parallel Port $ 300 $ 215 

VEGA Board (EGA Compatible) $ 599 $ 429 
WICO, Smartboard Keyboard $ 400 5 279) 


KEY TRONIC, KB5151 Jr. Keyboard $ 255 § 189 
Numeric Keypad $ 69% 52 
KOALA, Touch Tablet for Jr. $125 $ 75 
MOUSE SYSTEMS, Mouse w/software $ 220 $ 138 
QUADRAM, Expansion Chassis 
Memory Expansion Board 128K 


RACORE, Expansion Chassis $ 675 $ 449 
128K Expansion Board $2 
TECMAR, Jr. Captain $ 3 


SPRINGBOARD, Newsroom 

THORN ЕШ, Perfect Pak Ur) Ht Spe Thesaurus) 
UNISQN, Print Master 

WARNER, Desk Organizer (PC ar J] 
ХАНАНО, Ability 


UTILITIES 


BORLAND, Turbo Editor Toolbox 
Turbo GameWorks 
Turbo New Pack 
Turbo jumbo Pack 
Superkey/Sadekick Pkg. 
Turbo Hobday Pack 
BOURBAKI, Опефг 
CENTRAL POINT, Copy | PC 
PC Tools 
DIGITAL RES., Gem Draw 
Gem Collection 
Gem Deskiop 
CPAS” ( 
FUNK SOFTWARE, S«dewnys 
LIFEBOAT, Latico С 
Dr. Hale 
MAGNUM, Fasirak" , RAMUDisk А spooler 
MICROSOFT, Macro Assembler 
Quick BASIC 
Access 
BASIC Compiler 
C Compiler 
Business BASIC Compiler 
COBOL Compiler 
FORTRAN Compiler 
PASCAL Compiler 
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POLYTRON, Potywondows (copiabla) 


ET 


gift wrapping 
available. Just ask! 


MEMORY # 
256K KIT 
$32 


64K KIT 


97 


128K KIT 
$39 


90 Day Warranty 
by us 


CALL FOR QUANTITY PRICES 


MAGNUNT 


EconoRAM" 384K 


Single Function Board 


LIST $89 


$99 
With Fastrak", RAMdisk and Print Spooler. 
Requires 256K of memory already installed. 


PC MASTERCARD" 
The Only Multifunction RAM 
Card Expandable to 1.5 MB 


LIST CONROY 

“"КВ $169 $139 
384KB $199 $179 
15MB $399 $349 


Works like AST SiPak" except includes game pori 
Aiso has Бела! port, parallel port, clock/calendar, 
15MB RAMdisk, 1.5 MB print spooler, 1.5 MB bank 
switchmg development and utility soltware: 
SiliconBullet" 1 Year Limited Warranty. 


UTILITIES 


T 
Н 


MICROSOFT, Windows 

MICROSTUF, Crosstalk XYI (РС ar Jr) 
Remote 

MOUSE SYSTEMS, PC Pain 

NORTON, Unities (14 proms) v 3.0 


E = 
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FT, Prokey (New Version) 
WESTERN UNION, Easy Link Май Mgr 


HOME & EDUCATIONA 

ЕРІ, Personal! Accounting 

BRODERBUND, Print Shop 

CONTINENTAL, Home Accountant (Jr) 
Home Accountant Plus (РС) 

DAVIDSON, Spell It 

MINDSCAPE, Crossword Magic 

MONOGRAM, Dollars & Sense w'iorecast 

SCARBOROUGH, Master Type (PC or Jr) 
Your Personal Nei Worth 

SIMON & SCHUSTER, Typing Tutor IH $ 50 $ 33 


RECREATIONAL 
BLUECHIP, Mikcapre, Barron, Tycoon, ва. $ 
BRODERBUND, Large іпуелігсү іл Stock 
ELECTRONIC ARTS, Large inventory in Siara 
HAYDEN, Sargon IIl (Chess) 
INFOCOM, Hitchhiker's Guide 

Zork i, ЇЇ oc Itl, each 

MICROPROSE, Strike Eagle 

MICROSOFT, Fight Simulator (PC or Jr) $ 
ORIGIN, Шта HE (PC or Jr) $ 
SIERRA/ON-LINE, Ultima Il (PC or Jr.) $ 
SPECTRUM HOLOBYTE, Galo 5 
SPINNAKER, Amazon, Dragon, aach § 
SUBLOGIC, Je! 5 
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CALL 
(800) 547-1289 
800 


In Oregon: 451-5151 


20-9878 | Mon-Fn Gam to &pm (PST) 
5 pani Saturday Bam to 4pm (PST) 


Inquiry 138 


CLUBS AND 
NEWSLETTERS 


THE AMERICAN MEDICAL STUDENT ASSO- 
CIATION (AMSA) COMPUTERS IN MEDICINE 
TASK FORCE (CIMTF), James Hornig-Rohan, 
Box 189-APH, Medical College of Penn- 
sylvania, 3300 Henry Ave., Philadelphia, 
PA 19129, (215) 732-1845. Newsletter and 
access to medical software. Annual fee: 
$3.50, AMSA members; $6, nonmembers. 


THE GUELPH PC Users GROUP, Michael 
McKinnie, 47 Woodborough Rd., Guelph, 
Ontario NIG 3L7, Canada, (519) 836-9006. 
Monthly meetings and newsletter, public- 
domain software. 


P. F. FLYER, George Stewart, Program Fac- 
tory, РОВ 137, Hancock МН 03449. 
Newsletter with programs listed or on disk. 
Annual subscription: $16. 


THE NATIONAL AMIGA USERS GROUP 
(NAMUG), POB 151, Oakland Gardens, NY 
11364. Newsletter, more services to come. 
Membership: $20. 


HEWLETT-PACKARD WASHINGTON DESKTOP 
USERS CLUB, Bruce Baxter, IRS D:R:R:M, 
[111 Constitution Ave NW, Washington, 


APPLE ENTHUSIASTS SOCIETY OF OAK PARK 
(AESOP), Patt Chase, POB 4111, Oak Park, 
IL 60303, (312) 366-7864. Monthly meet- 
ings, Mac SIG, support. Annual dues: $24. 


ATARI COMPUTER ASSOCIATION OF ORANGE 
COUNTY (ACAOC), POB 9419, Fountain 
Valley, CA 92708. Monthly newsletter, BBS 
at (714) 731-6523. Annual dues: $24. 


SACRAMENTO MICROCOMPUTER USER'S 
GROUP (SMUG), POB 161513, Sacramen- 
to, CA 95816. Monthly newsletter and 
meetings, public-domain software. Annual 
dues: $12. 


BULLETIN BOARD SYSTEMS. Meckler 
Publishing, 11 Ferry Lane W. Westport, CT 
06880, (203) 226-6967. Formerly called 
Plumb. 8 issues: $26. 


MODEM Times. Pikes Peak Macintosh 
Group, 15 North 14th St. Colorado 
springs, CO 80904, (303) 471-2126. An on- 
line arts magazine for the Mac. Annual 
membership: $18. 


NATIONSERV, RR #5, POB 391, Fairfield, IL 


At last, the breakthrough you've 
been seeking in a database 
management system. 


DC 20224, (202) 566-3252. Meetings in 
Rockville, MD, seminars, library, BBS. 


62837-0391, (618) 847-2381. Multipurpose 
24-hour BBS at 300 or 1200 bps at (618) 
847-229]. Annual fee: $10. 


| AMIGA USERS GROUP (AUG), 10668 Ellen 
St., El Monte, CA 91731. Monthly newslet- 
ter, public-domain software to come. 


FoxBASE™ is more than just a relational database 
management system. Because it's written in C, 
FoxBASE is a highly portable, sophisticated 
interpreter compiler that's ultraquick. Very 
economical. And dBASE |І? source compatible 
(including full macro usage). 


FoxBASE emits compact object code and makes 
automatic use of an 8087 or 80287 chip to let 
you develop and run applications with 
unsurpassed speed. 


And for as litte as $10 per license, you can 
distribute FoxBASE wilh your applications. 


THE NATIONAL LOGO EXCHANGE, Tom 
Lough, РОВ 5341, Charlottesville, VA 
22905. Logo reference material for 
KAYPRO USERS OF TORONTO AND EN- teachers. 9 issues: 525: $30, foreign. 
VIRONS (KUTE), Box 66, Station A, 
Toronto, Ontario M5W 1A2, Canada. 


Newsletter, library, SIGs, BBS. 


THE SPE (SOCIETY OF PETROLEUM ENGI- 
NEERS) MICROCOMPUTER USER GROUP, 
Wes Eckles. 9424 Hunters Creek, Dallas, 
TX 75234. Produces bimonthly publica- 
tion for professionals in energy resources. 


SILVER STATE COMPUTER USERS GROUP, 
POB 81075, Las Vegas, NV 89180. For 
users of IBM PC, compatibles, and Com- 
modore. Meetings, newsletter, public- 
domain library. Dues: $4 per month. 


FoxBASE even comes with a 30-day moneyback 
guarantee. 


DENVER AREA TI USERS’ GROUP, 2760 
South Havana, POB 14056, Aurora, CO 
80014. Monthly meetings, BBS, newsletter. 
Annual membership: $24. Ш 


MS-DOS $395. А05//5 $995. 
UNIX” (priced according to hosti. 


Don't be outfoxed by the others. Call or write 
Fox Software today. 


GAASE ll а a regetered remark of Ashton Tarta 
FOX SOFTWARE, INC. 


27475 Holiday Lane, Perrysburg, OH; 43551 
419-674-0162 


GENEVA MAC CLUB, CP ІЗ, 1211 Geneva 
12, Switzerland. Monthly meetings and 
returnable disks. Annual fee: 100 Swiss 


francs or about $40. CLUBS AND NEWSLETTERS is an 


acknowledgment of new clubs and newsletters 


MICROPRO UsERs GROUP OF AMERICA received at BYTE. Please allow at least four 


(MUGA), 140 Riverside Dr., New York, NY 
10024, (212) 595-4811. Monthly newslet- 
ter, program coverage. Annual dues: $20. 


months for your club's mention to appear. Send 
information to BYTE. Clubs and Newsletters. 
POB 372, Hancock, NH 03449. 
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The IBM upgrade path. 
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It'S still a great system—in 
perfect condition. But now you're 
ready to make a deal on your IBM 
PC or XT. 

Maybe your business needs 
have grown, or your new appli- 
cation package runs too slow. 

Don't dump your present IBM 
system. Red River Technology has a 
better offer—ATlas—a single-board 
plug-in package that transforms ga. 
your IBM PC or XT intc ко 
a ѕирег-АТ CN. “ 

Allas isn't а semi- 
compatible plug-in cai 
but completely trans- 
forms your PC or PC XT 
into a10096 IBM PC AT 
compatible system. 

Consider these features: 

e 8 or 10 Mhz 80286 
CPU. 50-100% more perfor- 
mance than IBM's PC AT (switch 
selectable—6, 8, or 10 Mhz) 

e [EEE 802.3 standard LAN 
option on the base board (your 
choice, StarLAN or Ethernet) 


* [BM compatible serial port 

e [BM compatible parallel port 

e 512K memory standard, 
expandable to 1.0 megabyte without 
using precious IO expansion slots 

e Three 8-bit slots, use more 
of your existing add-in boards 

e Five CMOS VLSI gate arrays 
eliminate over 60 chips to lower 
power consumption and improve 
reliability 
* CAD based design, highest 
quality multi-layer board 
| stalls іп 10 minutes 

with nothing but a 
ik. regular screwdriver. 
Red River Tech- 
nology has defined 
e-of-the-art in board- 
nputers. So don't take 
someone else's best offer for your 
M PCorXT. Red RiverTechnology 
believes an upgrade path should 
not be a dead endl. 
For more information on the 

ATlas single-board computers. call 
us today, at 817-571-5714. 


Assembled and tested board: 

$1295 (8 Mhz CPU) $2395 (10 Mhz CPU) 
(Specify PC or XT version) 

Kit form (includes board, 5 gate arrays, 

8 Mhz 80286) $595 (8 Mhz CPU) 


Complete Kit 
Complete System 


CALL 817•571-5714 


$ 795 
CALL 


Quantity discounts available. Dealer and 
OEM inquiries welcome. Other unique 8088 
and 80186 boards also available. Write 

for details. 

TERMS: VISA. MASTERCARD. AMERICAN EXPRESS, 


CHECK, MONEY ORDER. $5 SHIPPING AND HANDLING 
PER ORDER. TEXAS RESIDENTS ADD 6% SALES TAX. 


Red River Technology. Inc., DFW West, 
4001 W. Airport Fwy.. Suite 500, 
Bedford, Texas 76021 


IBM is a registered trademark of International Business Machines Corporation. ATlas іх a trademark of Red River Technology, Inc. 


Inquiry 306 
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IBM exit registered trademark of 
International Business Machine dam 
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Amdek challenges you 
to read between the lines. 


Not all monitors are created equal. 
And no monitor in this price range 
can equal the new Amdek Color 722. 

What makes the 722 RGB monitor so distinctive? 
For one, a dual frequency output that is capable of 
supporting IBM's Enhanced Graphics Adaptor. The result 
is 300 lines of resolution, assuring you of a sharper, 
crisper image that makes your graphs and charts look 
more like a work of art, and less like a rough sketch. 
For another, the fact that the 722 is made by Amdek 
—where monitors are our only line, not just a sideline. 

The high performance 722 features an etched glass, 
non-glare screen that’s easy on the eyes, plus front- 
mounted controls that are easy on the operator. This 
means less eye fatigue and greater productivity. 


All 350 of em. 


What’s more, the 3-position text 
switch enables you to choose green, 
amber or full-color type — up to 
80 characters in width x 25 lines of text. There’s 
even an optional tilt/swivel stand that allows you to 
select a viewing angle that’s most comfortable for you. 

It all adds up to more monitor for the money, and is 
backed by more warranty for your peace of mind. 
Amdek’s warranty protects your investment for three 
full years on the CRT, and two years on all other parts 
and labor. No other monitor warranty offers you more. 

For high resolution performance, see the new Amdek 
Color 722. We know you'll be impressed. After all, 
everytime an Amdek monitor is sold, we know that we 
are putting our image on the line. 


Clearly the finest in monitors. 


2201 Lively Boulevard. Elk Grove Village. IL 60007. Phone: 312/364-1180, TLX: 280-803 


BOOK REVIEWS 


INTRODUCTION 

TO ROBOTICS 

Arthur J. Critchlow 
Macmillan Publishing Co. 
New York: 1985 

528 pages, $35 


= 
P 


THE MICROCOMPUTER 
IN CELL AND 
NEUROBIOLOGY 
RESEARCH 

R. Ranney Mize, editor 
Elsevier Science 
Publishing 

New York: 1985 

498 pages, $49.50 


TET e STRANI 
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DATA BASE 
MANAGEMENT 

Fred R. McFadden and 
Jeffrey A. Hoffer 
Benjamin/Cummings 
Menlo Park. CA: 1985 
558 pages, $36.95 


INTRODUCTION 
TO ROBOTICS 
Reviewed by Larry Clark 


he history behind the development of robots, their 
operational characteristics, and the benefits of their 
use are the focus of Introduction to Robotics. Arthur J. Critch- 
low prepared the chapters so that the first portion of each 
can be read casually: there's not an extreme amount of 
technical detail. An introductory course could even be 
gleaned from these parts of the book. He then closes the 
chapters with valuable technical matter for advanced 
readers. Although some repetition is evident, the dual 
level of presentation would have been impossible without 
|^ 
The book is designed so that readers who did not major 
in robotics can still understand the subject. Critchlow 
recognized that the field of robotics attracts and involves 
people from a variety of disciplines and wrote to the whole 


ILLUSTRATED BY DAVID GOTHARD 


audience. Nearly any engi- 
neering major would find 
the section on analysis of 
robot arm links interesting 
and lucid, even though it 
uses advanced analysis 
tools like Denavit-Harten- 
berg matrices. 

In my estimation, the 
book was written for the 
junior and senior levels of 
colege and is for those 
people who want to fami- 
‘liarize themselves with 
robotics or those who in- 
tendto become involved in 
robot applications. Critch- 
low explains robots from a 
design standpoint so that 
the reader can understand 
why robots exhibit certain 
characteristics. He explains 
features that researchers 
are currently developing 
and what needs these fea- 
tures wil serve. For in- 
stance, a factory of the 
future will have robots that 
are programmed "off line" 
directly from CAD (com- 
puter-aided design) data so 
that programming does not 
take up valuable production 
time. For off-line programming to become practical, 
hurdles (collisions, for example) must be overcome. The 
author describes these problems in detail. 

Critchlow reviews research efforts by corporations and 
universities, The results describe an exciting array of 
mobile robots, advanced controls and sensors, and lan- 
guage developments that include artificial intelligence. 

The references at the end of all chapters indicate that 
each section is based on extensive research. A reader 
could use this book as a complete reference resource to 
locate original papers on robotics topics (such as works 
of Denavit and Hartenberg), even those that were written 
early in the robotics era and may now be hard to get. Ex- 
tensive excerpts or summaries are taken from the refer- 
(continued) 
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A NEW WAY 
TO SPELL 


PERFORMANCE 


"WESTERN AT TURBO’: 
THE ULTIMATE COMPUTING MACHINE 
WITH IBM COMPATABILITY 


MADE IN 


USA 


TOIT 


А ҒЫ. 
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NOW WITH OPTIONAL: 
e 6MHz-8MHz switching capability 
giving 33% faster operation than IBM PC/AT 


e 2 MB ram onboard capability with a built-in parallel 


printer port $2595.00 


е 80286 or 80286-8 CPU with optional 80287 co-processor 


e 8 expansion slots е On board battery-backed clock calen- 


dar е Optional 20/33/80 MB Winchester disk memory е Op- 


tional multifunction card with total 4 MB RAM and 4 serial 
ports, 1 parallel port and game port capability. 


MADE IN 


— USA 
WESTERN PC TURBO 


($1495.00 — 256K, 2x360K floppy drives, CC/MC mono monitor 1 printer port) 


Now with: 8 expansion slots e Dual clock speed of 8MHz — 

4.77 giving 50% faster operation е Up to 1 МВ RAM on 

mother board — optional ram disk software to address 

above 704 К e 1 parallel port e Optional floppy controller & 

drive 1.2 MB floppy drive with serial parallel ports » 

10/20/33 MB Winchester disk capability. 

seestern :-omputer 

WARNER CORPORATE PARK 


1381 WARNER AVE., SUITE B, TUSTIN, CA 92680 
(714) 259-7755 TELEX 756731 ANSWERBACK WESTERN COMP. 


EUROPEAN HEAD OFFICE 
BELECTRONIC SA, RUE CENTRALE 43 
CH-1880-BEX, SWITZERLAND 
PHONE (025) 631250 
TELEX 456 168 ASWERBACK BELE CH. 
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ences and more than support the author's statements. 
Many of the illustrations are also taken from these refer- 
ences. 

Critchlow's unusual and refreshing introduction to 
robotics begins with European mechanical developments 
in the 1700s and mentions Karel Capek's coining the word 
"robot" in 1921. By doing this, Critchlow shows that many 
basic ideas used in robotics, like mechanical-cam program- 
ming, existed for hundreds of years before the word 
"robot" came into existence. 

The author discusses kinematic analysis using homo- 
geneous matrices and, as an exception to the purpose of 
an introduction, goes on to give numerical examples of 
their use that are excellent. A reader will immediately see 
the complexity involved and how maximum performance 
is demanded from a control computer. Compliant end ef- 
fectors and end-of-arm tooling schemes are described 
(compliant tooling offers several advantages despite the 
added complexity). Mechanical power-drive mechanisms 
are explained in terms of how they are specially suited 
tothe rigorous needs of robots. Hydraulic, pneumatic, and 
electric drives are detailed. 

Microprocessors are introduced briefly using the 8080 
as an example. The reader is given definitions of some 
of the terminology; fortunately, Critchlow reviews logic 
gates before moving on to describe microprocessor pro- 
gramming and architecture. 

Software capabilities are detailed for several commer- 
cial robots. | have seldom seen this much data on the char- 
acteristics of robot programming. A total of 14 language 
systems are reviewed, including VAL, a structured lan- 
guage. 

Sensors are evaluated in terms of the signals they pro- 
duce, how they operate, and the best uses to which they 
can be put. Vision sensing is introduced in an especially 
thorough manner in a chapter of its own. Critchlow pro- 
vides extensive examples of elementary mathematical- 
analysis methods. You can see for yourself how lines and 
edges are identified in an image and how their slope and 
intercept values are determined. Because vision algo- 
rithms are complex and quickly exceed the scope of an 
introduction, the reader is sent to the references that ap- 
pear at the end of each chapter for more information. But 
by this time you will know what you want to learn more 
about and where to find further information. Vision, un- 
doubtedly one of the more important sensing methods, 
remains largely undeveloped. The reader is shown what 
vision systems are capable of doing now and what capa- 
bilities remain to be developed. 


ERRORS 

The book contains several errors that you should be 

prepared to recognize and ignore. | will describe two so 

that you can sense their nature. (Other small errors such 

as incorrect references to figures were obvious and not 

significant. Though the errors described here do not 
(continued) 
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Those who insist on C compiler performance 
are very big on Mark Williams. 


And the compiler is just part of our total C Programming System. 


These and other powerful 
utilities now ілсіндей іп the С 
۴ Programming System: 
Ё * make: compiles only what's necessary 
from multiple modules, a powerful pro- 


Ғ gramming discipline 
* diff: identifies differences between two files 
* m4: macroprocessor expression editing 
and substitution 
* egrep: extended pattern search 
* MicroEMACS: full screen editor with source 


COMPILER FEATURES 


* Runs under MS-DOS 
| * Full Kernighan & Ritchie C with recent 

extensions including void and enum 

* Register variables for fast, compact code 

* Full UNIX™ compatibility and complete 
libraries 

* Large and small memory models 

* MS-DOS linker compatibility 

* 8087 Support 

* One-step compiling 

* English error messages 

* ROMable code 

* Linker, assembler, archiver 

* Extensive third party library support 


csd C SOURCE DEBUGGER 


* Debugs at С source level without assembly 
language 

* Separate evaluation, source, program and 
history windows 

* Can execute any C expression 

* Capabilities of a C interpreter, but runs in 
real time 

* Set trace points on any statement or variable 


© 1985 Mark Williams Company 
UNIX is a registered trademark of Bell Labs. 
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Mark Williams C compiler has earned a place 
in some very big companies for some very good reasons: 
it proves the benchmarks right with the speed, code 
density, consistent performance and expert support 
required in professional development environments. 

But a total development tool shouldn't stop with 
compiling. Or go on and on with extras that add up and up. 

Only Mark Williams C Programming Systems 
includes the csd C Source Debugger with true source 
level debugging to speed your programming job. 

And only Mark Williams’ new 3.0 version includes 
utilities like “make” to make quick work of even the 
largest projects. 

From source code to final product, only one takes 
you all the way: Mark Williams’ C Programming System. 
All for only $495. Ask about our 30-day money back 
guarantee when you call 
1-800-692-1700 to order today.* 


Mark 
You'll be big on the total Williams 
C Programming System from Company 
1430 West Wrightwood 


Mark Williams, too. 
“In Illinois call 312-472-6659. 


Chicago, Illinois 60614 
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performance. 


And we'll give you 
a top-notch word 
processing program. 


StyleWriter™ is a unique device with a 64K data 
buffer and multiple type styles and sizes that upgrades 
your dot matrix printer to letter quality. 

So versatile it even allows double 
underlining, proportional spac- 
ing, reverse characters, bold 
face and much more. 

And StyleWriter works with 
any software program, any computer and any dot 
matrix printer. 


Order StyleWriter now 
and receive MicroPro’s 
new EASY, " 
absolutely free. 


Now, word processing is easier than ever to use. 
Because Easy has the bestWordStar® features in a 
new, simplified format. Easy includes a fully integrated 
Spelling Corrector making it the perfect word processor 
for executives and all first-time computer users. 


Unconditional 
money back guarantee 


Call now to order StyleWriter for $249 and your free 
software selection. If you're not completely satisfied, return 
both undamaged within 30 days for a full refund. Major 
bank cards and C.O.D. accepted. 


And ask about our unique speech input system, 
Pronounce?" 


1-800-325-9206 


MicroPhonics Technology Corporation 
234 S.W. 43rd Street, Renton, WA 98057 


| Microphonics | 
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destroy the book's value, they limit its audience to those 
who wouldn't be misled by them. 

The chapter on controls analysis contains a significant 
error that would certainly confuse the uninitiated. Begin- 
ning engineering students would be confused by reading 
that feedback forces the output of a closed control loop 
to be equal to its input (that is, their ratio is unity), then 
seeing the classic development of the closed-loop transfer 
function. The transfer function, G(s)/(1 -- G(s)H(s)), equation 
#4 on page 168, is correctly given as the ratio of output 
to input and is clearly not equal to unity as stated earlier. 
If the author has an explanation for the differences this 
literal interpretation of his writing bringsto light, he does 
not say. | can imagine the number of questions a group 
of students would have about this discrepancy. 

| found another error in an extensive description of the 
General Motors Consight vision system. The Consight sys- 
tem, as described on page 374, was said to be able to 
accurately measure the height of a part on a conveyor belt 
even though only a linear diode array camera was being 
used. Further, the system was described as a two-dimen- 
sional system that could provide both a part's height and 
location on a conveyor belt. 

| checked the original reference and found that the Con- 
sight system did provide 2-D silhouettes but did not pro- 
vide height data; it only detected height in finding the 
outline of the part. | learned enough from Critchlow's 
writing about solid-state cameras to find this anomaly. In 
fact, | found it worthwhile to look beyond the errors to 
appreciate the wide range of information offered in this 
book on advanced robot controls, software, sensors (espe- 
cially vision), and applications. The author's work repre- 
sents a worthy effort, though the errors are annoying. 

The book offers a good overall view of the robotics field 
for someone who wants either a light introduction or a 
starting point that gives detailed references to original 
works in robotics and related fields. To me, the most in- 
teresting portions of the book are its sections on 
kinematics and analysis of vision problems. Although 
errors are significant, they would affect only a fraction of 
the book's potential audience. 


Larry Clark (8103 Thornewood Dr., Hixson, TN 37343) is involved 
in robotics applications development and teaches robotics after-hours 
as an adjunct professor at Chattanooga State Technical Community 
College. His hobbies include building microcomputers and working with 
a FORTH compiler he wrote. 


THE MICROCOMPUTER IN CELL AND 
NEUROBIOLOGY RESEARCH 
Reviewed by David A. Price 


he Microcomputer in Cell and Neurobiology Research presents 
advice for biologists who want to use microcomputers 

to contro! experiments and analyze the results. Although 
(continued) 


Now the biggest name 
in C compilers comes in a size 
everybody can айога. 


Let's C. | 


Introducing Mark Williams’ $75 C compiler. Want to explore C programming for the first time? Or just 
on your own time? Now you can do it in a big way without spending that way. With Let's C. 

This is no little beginners model. Let’ C is a powerful programming tool, packed with all the 
essentials of the famous Mark Williams C Programming System. The one chosen by Intel, DEC, Wang 


Єз 1985 Mark Williams 


Mark Williams Let's C 


e For the IBM-PC and 
MS-DOS 

e Fast compact code plus 
register variables 

* Full Kernighan & Ritchie C 
and extensions 

e Full UNIX" compatibility 
and complete libraries 

e Small memory model 

e Many powerful utilities 
including linker, 
assembler, archiver, cc 
one-step compiling, egrep, 
pr, tail, wc 

e MicroEMACS full screen 
editor with source 

e Supported by dozens of 
third party libraries 

e Upgradeable to С 
Programming System for 
large scale applications 
development 

Lets C Benchmark Done on 

an IBM-PC/XT, no 8087. 

Program: Floating Point 

from BYTE, August, 1983. 

Exec Time in Seconds 
Let's С 134.20 
MS 3.0 347.45 


and thousands of professional programmers. The one that wins the 
benchmarks ancl the reviewers’ praise: 
“(This compiler) bas tbe most professional feel of any package we tested...’ —BYTE 
"Of all the compilers reviewed, (it) would be my first choice for product 
development." —David W. Smith, PC WORLD 

And now for more big news. Get our revolutionary csd C Source 


Debugger for just $75, too. 


Use this coupon or charge by calling toll-free: You can breeze through 
1-800-MWC-1700. In Hl. call 312-472-6659. debugging at the C source 


NER "Par RR nnt t | 
Mark Williams Let's C | level ignoring clunky 
$75 | assembler code. 
Please send me: | Affordable, powerful, 
copies of Lets C and copies of esd (С Source Debugger) | debuggable. Mark Williams 
at 575 cach. (Il. residents add 7% sales тах.) | Let’ is the bi C 
Q Check | | Money Order [ ) visa, MasterCard or | ets C is the 18 name 
American Express | compiler at a price you can 
Name | handle. Get your hands on 
| itnow. 
Address | 
City Sle Zip | | Mark 
Cand # Еҳр, Die | | dde 
Signature | 1430 West Wrightwood | 
——— n MD ыныран ыны | Chicago, Illinois 60614 Inquiry 224 
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with LMI FORTH" 
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For Programming Professionals: 


an expanding family of 
compatible, high-performance, | 
‘Forth-83 Standard compilers 
for microcomputers 


For Development: 

Interactive Forth-83 Interpreter/Compilers 

e 16-bit and 32-bit implementations 

e Full screen editor and assembler 

e Uses standard operating system files 

e 400 page manual written in plain English 

e Options include software floating point, arithmetic 
coprocessor support, symbolic debugger, native code 
compilers, and graphics support 


For Applications: Forth-83 Metacompiler 

e Unique table-driven multi-pass Forth compiler 

e Compiles compact ROMable or disk-based applications 
e Excellent error handling 

e Produces headerless code, compiles from intermediate 
states, and performs conditional compilation 
Cross-compiles to 8080, Z-80, 8086, 68000, and 6502 

е No license fee or royalty for compiled applications 


support Services for registered users: 
e Technical Assistance Hotline 

e Periodic newsletters and low-cost updates 
e Bulletin Board System 


Call or write for detalled product Information 
and prices. Consulting and Educational Services 
avallable by speclal arrangement. 


ЖШ . 
Laboratory Microsystems Incorporatec 
/ Post Office Box 10430, Marina del Rey, СА 90295 
Phone credit card orders to: (213) 306-7412 


)verseas Distributors. 
зегтапу: Forth-Systeme Angelika Flesch, D-7820 Titisee-Neustadt 
UK: System Science Ltd., London EC1A 9JX 
France: Micro-Sigma S.A.R.L., 75008 Paris 
Japan: Southern Pacific Ltd., Yokohama 220 
Australia: Wave-onic Associates, 6107 Wilson, W.A. 
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biologists have long used minicomputers and mainframes 
for these purposes, the advent of microcomputers and 
lab-oriented microcomputer peripherals (such as high- 
speed analog-to-digital converters and video "frame grab- 
беге”) has made laboratory automation less costly and 
more convenient. R. Ranney Mize, the editor, selected a 
diverse range of application areas, with chapters written 
by researchers who have implemented microcomputer 
systems for their own labs. They have practical knowledge 
to share, but their contributions vary widely in quality. 

The application areas covered include light and electron 
microscopy, morphometry (measuring the sizes and 
shapes of cells and organelles), serial section reconstruc- 
tion (drawing the original three-dimensional form of an 
object based on a series of two-dimensional tissue slices). 
image analysis, and electrophysiology (recording electrical 
activity in the nervous system). In each of these areas, the 
potential contribution of lab computers is inestimable. 
Morphometric analysis, for example, is highly tedious work 
if the researcher must rely on manual methods. One 
typical approach is to trace a picture of a cell, cut it out, 
and weigh the cutout—an approach that one of the 
authors describes as “exhausting.” With a video display 
or a digitizing tablet, the researcher can partly automate 
the process, thereby making morphometric information 
not only less costly but also more accurate. 

Researchers using autoradiography (that is, tracing blood 
flow and other activity using radioactive solutions in 
animal bloodstreams) have benefited from image-analysis 
systems. (An autoradiograph is a photographic print of a 
slice of tissue, with varying levels of gray for varying con- 
centrations of radioactive solution.) After using a video 
camera or a scanning densitometer to put an autoradio- 
graph into a computer, a researcher can make the gray 
levels easier to distinguish by having the computer assign 
"false colors" to each of the gray levels and then display- 
ing the autoradiograph on a color monitor. The researcher 
can then compare different autoradiographs either visually 
or with precise, computer-generated statistics. 


RESEARCHERS WRITING FOR RESEARCHERS 

Because a large number of researchers contributed to the 
book, it does not focus exclusively on a particular 
machine; systems described in the book are based on the 
Apple Il, the IBM Personal Computer, the DEC 15141, and 
many other microcomputers. The choice of languages, 
similarly, includes assembly, BASIC, FORTRAN, FORTH. 
and C. Most ofthe contributors describe in precise detail 
the hardware and software they used to build their sys- 
tems, as well as the considerations that led them to choose 
as they did. 

The fact that the authors are researchers writingfor other 
researchers has both good and bad effects. A good ef- 
fect is that their point of view differs sharply from a com- 
puter specialist's: The authors place a higher value on 
simplicity and practicality than on impressive specs. (Some 

(continued) 
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T HOM S O N 


To those of you who stare and stare—and stare н 
at computers, blessed relief has arrived. Thomson" шысы oe non ee 
monitors. We promise clearer, crisper resolution, O Tase sme nouns emo 
remarkable colors and print-like text. Thomson builds ihm i 
a full line of monitors, from basic monochrome to high- ЕЕ 
resolution color models. All are designed to fulfill your 
needs today, and sophisticated enough to fulfill your 
needs in the future. 

Thomson monitors are designed and built by Thomson, 
a $6 billion international corporation. Theyre going to 
change the way America looks at computers. 

Ask your local computer dealer for a Thomson 
monitor, or call 1-213-821-2995, ext. 34, for the Thomson 
dealer nearest you. Then take a stare at a Thomson 


monitor. It's a sight for sore eyes.” Model CM 31311St. 127diagonal, Simm dot pitch 
4 RGBI color monitor with text switch anc 
Telex 3720233. Thomson is a trademark of Thomson S.A. non-glare tinted screen. 


THOMSON © 


©1985 Thomson Consumer Products Cur poration 
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It's knowing that the friendly voice at 
theother end of the line understands what 
you're saying. Can answer your techni- 
cal questions, verify prices and shipping 
schedules. Or make good suggestions. 

Join the Micro Mart Confidence Game. 


Trust Micro Mart for immediate infor- 
mation and advice on almost any micro- 
computer product. Our 15 million dollar 
inventory is on-line to our mainframe so 
we can verify, order, deliver and service. 
Without delay. 


COMPUTERS 


AT&T Color and Mono Systems in 
sock. —  _ Start at $1795 


MULTIFUNCTION 
BOARDS 


We have a complete line of Multi- 
function Boards compatible with the 
Portable, XT/AT. 

SIX PAK 64-384K, multifunc. — . 
І/0 MINNIE |/О shortboard for 
Portable & AT New Low Price! 


ADVANTAGE 128K-3Mb, 

expansion for АС. 
QUADRAM Quadboard Loaded, 
9486 Т $269 
QUADRAM Goldboard, 384K $459 
TECMAR Captain 0-384K, 
multifunc. $175 
TALLTREEJ-RAMI, —&.— — — 
LL New Low Pricel 
GRAPHIC CARDS 


HERCULES Mono & Color 
Graphics cards New Low Price! 
TECMAR Graphics Master, HiRes 
Color & Mono supports Lotus $449 
QUADRAM Quadcolor | & Il color 


cals 
PARADISE Multi-display or modular 
graphics cards From $199 
STB Chauffeur & Colorific — — 
9289 & $189 
SIGMA Color 400 for PGS SR-12 _ 

New Low Price! 


FLOPPY DISK 
DRIVES 

TANDON TM 100-2, DD/DS, 
360K—— New low, low price! 
1/2 HEIGHT Disk Drives from 
Shugart, Mitsubishi, TEAC and 
Toshiba. PC, XT & AT Compatible _ 
_ From $99 
BEST SUPPLY ON EAST COAST 


HARD DISCS 


IRWIN/TANDBERG Tape back-up 
systems — .— From $495 
SEAGATE Fast 10, 20, 30 and 75 
Meg. for PC & AT____ From $495 
SYSGEN Complete line — ба! 
for our special Sysgen pricing! 
BERNOULLI TECHNOLOGY Hard 
disc Subsystems. From $2595 
PRIAM Superfast 40 & 60 Meg. 
for AT Call! 
Best availability of voice coil 

and stepper motor hard drives 
with high quality controllers — 
_ From $495 
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SOFTWARE 
ACCOUNTING SPREADSHEETS & 
INTEGRATED PACKAGES 

SORCIM/IUS Complete line in- 
cluding Windows From $289/each 
SORCIM SuperCalc 3, vers. 2.0__ 
Та New Low Price! 
ENHANCEMENTS & UTILITIES 
FOX & GELLER Complete line for 
dBase 11/11, RBase 4000. д. 


NORTON Utilities 30 . $69 
ROSESOFT РгоКеу30 $89 
CENTRAL POINT SOFTWARE 
Copy Il PC 


SOFTSTYLE Set FX+ and 
Printworks, printer control — ^ 
SIDEWAYS Inverts printout — $35 
BORLAND SideKick and 

SuperKey From $40 


COMPILERS & LANGUAGE TOOLS 
LATTICE C-Compilers. — $279 
MICROSOFT Complete line ^ — 
MICROSOFT QuickBasic_ — 
LLL . New Low Pricel 
BORLAND Turbo Pascal, Turbo 
Toolbox & more From $35/each 
GRAPHICS 

Z-SOFT PC Paintbrush, mouse 
graphics | $95 
DECISION RESOURCES 
ChartMaster. Latest Version $239 
MICROSOFT Chart — $169 


COMMUNICATIONS 
MICROSTUF Crosstalk XVI, Latest 
version $99 
HAYES Smartcom Il $85 

WORD PROCESSING 
MULTIMATE w/spelling checker & 
tutorial New Low Price! 

$350 


SAMNi _ yo 
MICROSOFT Word. New version _ 
LLL Мем Low Price! 
LIFETREE Volkswriter Deluxe $169 
SSI WordPerfect, version 4.1 $249 
MICROPRO WordStar Professional 
series New Low Price! 
OFFICE & 
PROJECT PLANNING 
HARVARD Total Project Manager. ” 
$299 


SORCIM/IUS Super Project. $199 


MICROSOFT Project 


DATA BASE MANAGERS 
Call for unadvertised Data Base 


Managers — 1 1 1 
MICRORIM 5000, Report Writer & 


$175 


Clout. = (—  — New Low Price! 
WARNEF ARE The Desk 
Organizer $145 


MICROSTUF Infoscope $99 


Call us with confidence. 


NETWORKING/ 


PROTOCOL 
CONVERSION 


SNA & BISYNC 3780, 5251. Mod 
11 & 12, 3274, 3278 
PC TURBO 186/187 board, 128K, 
8087 Serial Board attached %875 
IRMA Complete line — From $849 
TECHLAND Blue Lynx. Complete 


line Call! 
PRINTERS 
We have thousands n stock. 

DOT MATRIX 
EPSON FX85/185 NEW! 
EPSON LX80/101500 


OKIDATA 192 & 193, ML84, 


Pacemark 2410 


TOSHIBA P-341, P-351 & 1340__ 


LLL New Low Prices! 
NEC New P-5 


LETTER QUALITY 
NEC Spinwriters 2050, 3550, 
8850 ^  — New Low Prices! 
EPSON DX10, DX20, &0Х35___ 
— New Letter Quality Printers! 
We carry a full range of form 
handling options. 


CHIPS 


All our chips are tested and priced 
for quick sale. Call us! 

INTEL 8087, 80287, high speed 
соргос. —— — From $119 
64K-256K RAMCHIPS 
баі for Market Price. 
128K Piggy-back chips for your 

AT Call for Market Price. 


MODEMS 


HAYES Smartmodem 300, 1200, 
1200B & 2400. We have the best 
Stock in the USA, ^ бай 
VEN-TEL 1200 B ] 
w/Crosstalk $399 
PEACHTREE TECHNOLOGIES 
P-1200 ext. with Crosstalk 9319 


Introductory Low Price! 


MISCELLANEOUS 


MAXELL Diskettes —^ — — 
DYSAN Diskettes at the lowest 
price in the USA Call! 


$25 


. MOUSE SYSTEMS PC Mouse, 
1 


optical w/software — ——— 
MICROSOFT Mouse, bus or serial 
mechanical Мем Model In Stock! 
KEYTRONICS 5151 keyboards $149 
KENSINGTON MICROWARE 
MasterPiece — S 
CURTIS Accessories, Pedestals, 
Cables, etc. 


GRAVIS Joysticks; —  — $45 
QUADRAM Microfazer print buffer 
8-128K From $129 


TRIPPELITE ISOBAR surge 
protectors, 4 & 8 plug. From $49 
POLAROID Palette $1245 


MONITORS 

AND CRTS 

PGS Max12 (E), HX12, HX12(E), & 
SR-12 New Low Prices! 
QUADRAM Quadchrome, 690 dot 
RGB 9429 


АМПЕК Color 600.” $379 
AMDEK 722, New alternative to 
IBM enhanced monitor. —— $56 
AMDEK 300A/300G/310A 
$129/$119/$165 


©Copyright 1985, Micro Mart, Inc 
Technology Corporate Campus 
3159 Campus Drive 

Norcross, Georgia 30071 


Prices are subject to change 
without notice and are similar, 
but may vary at over 20 Micro 
Mart Retail Stores. 


Leasing and financing options 
are available. MasterCard/VISA 
or ask for 


YOUR PERSONAL BLUE С 


Micro Mat | "MICRO > 
Blue Chip MARI = 
(гей. | 1234 ser өю 123 


BT 1-86 


(404) 449-8089 


Orders only 


1-800-241-5149 
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If you're making your move into 
programming, there's no better way 
to go than Pascal. And starting now, 
you dont have to settle for 
a stripped-down 
version of Pascal 

in order to get a price 
that's right. Instead, 
you can choose UCSD Pascal— the 
recognized Pascal programming 
standard in colleges and uni- 
versities throughout the 

country — at the incredibly 

low introductory price 

of $79.95 for your 

PC-DOS, MS-DOS, or 

other popular computer. 


Start with the standard 
With an entry-level system, 
you spend a lot of valuable 
time learning a non-standard 
form of Pascal. And you 
don't get all the capabilities a true 
Pascal system is supposed to 
deliver—unless you buy a lot of 
add-on utilities—which can send 
the cost of your system sky-high! 
Worst of all, when you're ready 
to tackle anything more than short, 


Turbo, who? 


Do you have to give up power and advanced potential 
to get ease of use and affordability? Not anymore. 
Because now, you can have UCSD Pascal for only $79.95! 


full-featured, 
professional programming tool that's 


Programming that’s easy 
„and fun! 
At Pecan Software Systems, we 
' strongly believe programming 
a should be as easy as possible. 
б», ы. UCSD Pascal was originally designed 
im or teaching programming 
skills, so its extremely 
easy to learn and to use. 
With UCSD Pascal, you'll 
be developing programs right 
from the start that are 
easy to write, easy to 
understand, and easy to 
maintain. We also believe 
that programming should 
be fun. So we've made UCSD Pascal 
as enjoyable to use as it is powerful. 


The right tool at the 
right price 
When the fun gets serious, you'll 
have a comprehensive programming 
system right at your fingertips with 
UCSD Pascal- a system that will 
help you develop those big-league 
programs you may eventually want 
sophisticated programs. to wat a price you can readily 
UCSD Pascal is avaliable for ка 


i1 being used right now in the MS-DOS, PC-DOS, UNIX, VMS, Put UCSD Pascal programming 
simple programar yel uae development of major scientific and MSX and many other operating power on your PC now for only 
choice but to move up to a more : E e | $79.95! Order by mail today or phone 
sophisticated system (like UCSD business applications. The system systems. You can use UCSD Pascal | >? = 
ith an outstanding text lo write programs of any siza on | 109 1-800-63-РЕСАН. UCSD Pascal 
Pascal). And at that point, you also EA Tug — the original standard of Pascal pro- 
have to Герат standard Pascal. editor, a complete on-line tutorial, virtually any computer, and port mimi excellence. The new 
8087 math coprocessor support and | them to any other computer. And if. | 9° aa ha | 
UCSD Pascal BCD (decimal arithmetic) included in | speed Is what you're after, the latest | leader In Pascal price! | 
has everything you need the package at no extra cost. In fact, | native code version of UCSD Pascal | Performance. - ч, | 
With UCSD Pascal, you get a UCSD Pascal contains actually benchmarks favorably _ us v | | 
virtually everything you with Turbo Pascal? in Ds v а | 
need — as standard 


Pecan Software Systems, Inc. | 
1410 39th Street, Brooklyn, NY 11218 


The UCSD Pascal Company | 
718-851-3100 г 
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ROOK RFVIFWS 


exceptions stand out, though: a handful of the writers are 
obviously dazzled by fine technical differences of ques- 
tionable importance) Another good effect is that each 
author provides an extensive bibliography to which 
readers can refer for further information about algorithms, 
lab techniques, and equipment. A bad effect is that the 
text, like most scientific writing, has many awkward 
moments; the passive voice reigns supreme. 

The topics covered are especially well chosen because 
they not only relate to a variety of applications but also 
present a variety of engineering problems. The chapters 
on microscopy and morphometry describe some challeng- 
ing problems of pattern recognition. The parts covering 
serial section reconstruction show how some program- 
mers have tackled the representation, manipulation, and 
display of three-dimensional line drawings. The chapters 
on autoradiographic image analysis discuss various ways 
to digitize an image and enhance it. Sections on electro- 
physiology focus on numerical and graphic analyses of 
electrical signals. Others provide helpful descriptions of 
algorithms, and one chapter even includes a lengthy BASIC 
listing. 

Many of the contributions are excellent. The chapter by 
Sing and Salin, for example, provides a clear overview of 
popular computer languages and the issues involved in 
choosing a language for lab use. The chapter on hardware 
selection by Poler, Akeson, and Flaming includes a useful 
discussion of technical support; it gives a much-needed 
warning of the fact that computer dealers are generally 
unfamiliar with the special requirements of laboratories. 
The chapters on autoradiographic image analysis are con- 
sistently first-rate, as is the chapter by Park on neuro- 
physiological recording. 


FLAWS 

Some of the contributions, however, fall short. The first 
chapter, intended as an introduction to microcomputer 
hardware, says little of importance to researchers. Giving 
short shrift to the vital topic of interfacing, it consists main- 
ly of a daunting discussion of bus and processor architec- 
tures. Some contributors present long and boring recitals 
of technical data (“Тһе 9845B has dual 16-bit NMOS-II 
microprocessors, 187 KB of RAM memory, a medium- 
resolution graphics screen. . .’) as a substitute for insight 
and analysis. 

A more serious difficulty is that several of the con- 
tributors wrote article-length advertisements, in essence, 
for products in which they appear to have a proprietary 
interest. Although the developers of a product are, of 
course, suited to describe it for interested users, the 
possibility for abuse is obvious. First, the writer (or editor) 
does not alert the reader to the pertinent facts. Unless 
you read the material carefully, you might not realize that 
the author who is lauding system X also happens to own 
the company that sells it. When an author has a commer- 
cial interest in a product, he or she should say so forth- 

(continued) 


IBM PC XT Compatible Computer runs 
DOS 2.1, 3.1, Lotus, Wordstar, dBase 
111, and any known software. XT-Plus 
has eight Slots, 640KB memory on 
Mother Board. 
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Limited time special offer: 640KB CPU, 
Floppy Controller, Keyboard, Parallel 
Port, Serial Port, Game Port, Clock, two 
360 KB Disk Drives ...... all for $799 


(Suggested Retail Price $1399.) 


AMERICAN MICRO TECHNOLOGY 


(714) 972-2945 
TWX 5106003265 


IBM PC, XT AT 
& COMPATIBLES 


at Wholesale Prices 


an IBM PC AT Compatible Computer 
40K on Board, 1.2MB Disk Drive, 
0 MB Disk Drive, Keyboard 51995 


{Suggested Retail Price $3995.) 


each .45 

each 3.50 

Є" бабы” n each 2.50 

Toshiba Drive 360KB п 2 P$ B. » ЯШ 
1.2MB Disk Drive for AT . . с = ә 129.00 
20MB Hard Drive w/Controller and Cabl . . . 449.00 
10MB Tape Back Up Drive for XT . . . . . 299.00 
10MB Таре B/U Drive for AT. . . . . . . 375.00 
135 watt Power Supply. . . . . , . . 48.00 
195 watt Power Supply. . . . a « ШАЙ) 
FDC with P/P, S/P, Clock & Game Ро, o. a » ҰШ 
AT Mother Board GL. 
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Floppy/HD Controller for AT. E. s = = - 
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THE PRICE LEADERS!!! 


ІВМ РС-ХТ ТҮРЕ СА5Е............................... 
150 WATT POWER ЅОРРІҮ ........................... $ 95.00 
5150 IBM-TYPE KEY BOARO 


MOTHER BOARD EXPANDABLE TO 640K 
WITH 128R INSTALLED E 


FLOPPY COM ROLLER BARRO. isis s „аа: Û eb . | 


2-FLOPPY DISC DRIVES @$85 EACH ................... $170.00 

12" TTL HIGH RESOLUTION MONITOR .................. $123.00 

COMPLETE WITH INSTRUCTION & ASSEMBLY MANUALS, === 
YOUR С05Т................. $789.00 

OPTIONAL: 

ASSEMBLED & TESTED WITH MS DOS & GW BASIC ....... $145.00 

RAM CHIPS TO EXPAND TO 640К...................... $ 55.00 


Any of these components may be purchased separately. 
All boards guaranteed for 1 year. 


$989.00 


ІМ, PC/XT are trademarks of Internationa! Businsss Machines. Ine. 


cz — Mura Modem 
[| MM-100 -sends & 


SmarTeam Modem 


ей 103/212A - 


Operates at 300 

Baud & 1200 Baud 
Uses RS 232-C Connector 
#91990............. $175.00 


receives at 300 Baud. 
^ e Direct Connect to 
Phone 


e Hayes 


Compatible Compatible with all computers 
e Auto Answer, having RS 232 Port 
Dial & Redial quic PE $18.00 


ds 


Key Boar 


— —— - 


Brother® Printer 


ғ. 5151 ІВМ Type Key Board 
Caps and Num Lock 
5060 AT ІВМ Type Key Board Over 
size shift and return key. 

ee $89.95 


IBM COMPATIBLE 


384K RAM Expansion Board 
e Fully buffered 
Coo Am 


= ow o 4 xoà bob 4 «" ч a за 


ADD ON BOARDS 
Monochrome Graphic Printer Board 
e Bullt in Parallel Printer Port 
e Text: 25 line x 80 column 
e Graphics: 720 x 348 resolution 
e TTL High Resolution Output 
uc —— 


Mullifunction Board 
e Expandable to 384K RAM 
e Serial Port, Game Port 

e Parallel Printer Port 
6 
© 


512K RAM Expansion Board 
e Fully buffered 
ШИ 559.00 


RS 232 Serial Board 
e 1 Serial Port 
e 2nd Port optional 


» 4 а п в * в $ п » а т " эп 


Clock Calendar w/ Battery Backup | 


Software. Manuals and Cabl 
oftware. Manuais ап T Parallel Printer Card 


e Also may be used as I/O Port 
ee 


Color Graphics Board 

e RGB and Composite Port 

e Light Pen Interlace 

e Graphics: 320 x 200(color): 
640 x 200(BW) 

Text: 25 x 80 
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Floppy Disk Controller 
e Drives 2 internal drives 

e Includes cable 

e |BM PC compatible 
eg i cnp ni x 


Plus A Huge Selection of Cables & Accessories! 


THE WHOLESALE OUTLET 
Mfrs BY. 1 Interstate Avenue. Albany, NY 12205 To order cal 
1-800-344-4387 (Non-NYS Res.) or 518-459-7883 (NYS Res ) 


| Customer pays 
freight & nage FOE ПОРИ UPS C-0-D 


Minimum order $25. Dealer and lame quantity 
Inquiry 383 


orders call 518-459. 7883. Ask for Computer Dep! 


68 BYTE * JANUARY 1986 


BOOK REVIEWS 


rightly. Even if the writer is candid about the shortcom- 
ings of the product, a reader deserves to know about the 
potential conflict of interest. 

Second, the problem is worse because the offending 
authors in this book give one-sided, congratulatory views 
of their products. Their chapters are sprinkled with such 
adjectives as “powerful.” "user-friendly" and "ideal One 
author, after describing a system based on a severely 
dated and now almost unknown microcomputer and on 
a nonstandard operating system, informs the reader 
unblinkingly that the system “defies obsolescence” 

The book is also marred by some unfortunate omissions 
of important topics. It gives little attention to managerial 
issues—for example, deciding whether to write one's own 
lab software. hire a programmer, or buy a canned package. 
It omits any discussion of software testing, which is vital 
in a laboratory because mistakes are costly and often hard 
to detect. 

These flaws aside, The Microcomputer in Cell and Neurobiology 
Research is a worthwhile source of information for re- 
searchers with an interest in bringing microcomputers in- 
to their laboratories. For researchers considering so 
substantial an investment, every source of information 
should be welcome. 


David A. Price (57 Roseland St. #2, Somerville, MA 02143), 
formerly a programmer in physiology and neurobiology laboratories, 
is a third-year law student at Harvard University. 


DATA BASE MANAGEMENT 
Reviewed by Joseph A. Benderavage 


atabases grow slowly, often over a period of years. 

Plan one to meet the needs of your organization, 
for both today and the next decade. This is the underly- 
ing principle of Data Base Management as seen by the 
authors, Fred R. McFadden and Jeffrey A. Hoffer. They 
describe very complete, detailed design rules that are easy 
to follow. They cite methodology for top-down planning 
developed by IBM, and they frequently refer to that 
company. 


DATABASE DESIGN 

Lack of standardization for semantic controls (commands), 
among other reasons, led to a conference that laid down 
guidelines for designing network databases. The Data Base 
Task Group (DBTG) of the Conference of Data System Lan- 
guages (CODASYL) formulated the principles listed in the 
book. Al! manufacturers, with the exception of IBM, tried 
to meet CODASYUSs specifications. Relational databases, 
on the other hand, lack uniform index-maintenance pro- 
cedures and process data one file at a time not one record 
at a time. The startling admission that the authors do not 


| know how a relational database implements relationships 


surfaces amid an ocean of specific and precise definition. 
(continued) 


dPOWER without 


Until now, there were 
only two kinds of databases on 
the market. Powerful databases 
with powerful prices. And file man- 
agers that cost very little—and gave 
you very little in return. 

Now you can get the power you 
want at the price you want to pay. 
With PractiBase* The first inexpen- 
sive database that truly compares 
with any base at any price—especially 
at its introductory price of $69.95. 

Skeptical? We dan't blame you. 
But consider some of PractiBase’s 
features: 

* À powerful relational database man- 
agement system, including memo 
writer, forms generator, entry forms 
and page report generator 

* Advanced dBase II*-compatible 
programming language-including 
JOIN, UPDATE and TOTAL commands 

* Reads and writes dBase II files 

* Runs dBase II programs! (.PRG and 
FMT files) 

* Sorts on multiple keys in a single 
operation 

* Handles up to three data files at one 
time 

* Menu- or command-driven (you 
never have to stare at a dot!) 

* [ncludes time-saving abbreviation 
macros 


€ 1985 PractiCorp International Inc. 
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* Context-sensitive, multi-level HELP 

e Includes 200-page manual, case 
study and command summary card 

* NOT copy-protected 

* For the IBM PC, XT, AT* and com- 
patibles 

* Requires 256K minimum (hard disk 
optional) 

Whether you're a first-time user 
or a power user, we believe you'll find 
PractiBase the equal of databases cost- 
ing up to fen times its price. 

You can buy PractiBase alone. Or 
save even more by buying it with 
PractiWord*—our full-featured word 
processor that gives you all the power 
of WordStar*-for a combined price of 
only $99.95. 

Either way, you'll get dPower you 
need. Without dStroying your budget. 


No-Nonsense Software" 


The Silk Mill, 44 Oak Street, Newton 
Upper Falls, MA 02164 (617) 965-9870 


“The following are registered trademarks of the respective 


companies indicated: dBase and dBase ІІ, Ashton- Tate; 
WordStar, Micro-Pro International; IBM, PC, XT and AT, 
International Business Machines Corp. PractiCorp, 
PractiBase and PractiWord are registered trademarks of 
PractiCorp International Inc. 


«-ӘРКАСТІСОЕР" 


олы Жа ТН ТМЗ ا‎ cau Да 


dPRICE. 


INTRODUCTORY OFFER! 
LIMITED TIME ONLY! 


Toorder by mail: Complete this coupon 
and return to PractiCorp International, 
The Silk Mill, 44 Oak Street, Newton 
Upper Falls, MA 02164 


To order by phone: Call TOLL FREE 
1-800-858-2727 or call 617-965-9870 


Yes! Rush PractiBase to me: 
Quantity Price 
PractiBase @ $69.95 each $ 
PractiWord @ $69.95 each 


PractiBase/PractiWord 
bundle (2 $99.95 each .... — 


Subtotal __ 

MA residents add 5% sales tax 
Shipping and handling $5.00 
TOTAL $ 

Payment: ГІ Check [ ] Visa L] MasterCard 


Card Na, 

Expiration Date 

Signature 

Name 

Shipping address 

City — — Soe Zip LLL.  - — 


Phone no. ( ) 

Allow four weeks for delivery. Outside U.S.A.. add $10 

and make payment by bank draft in U.S. dollars only. 
B186 
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UPGRADE YOUR 
X-ASSEMBLER — 


and save $200! 


Does your present 
PC cross assembler i 
include the following 
functions: 

e Powerful macro facility 

e Relocatable code generation 
* Long symbol names (255 char) * Cross reference lists 


e Symbol maps * Universal linker 
* Multiple output formats e Universal librarian 


If not, upgrade to IAR Series! 
To get all these functions and more, order a set of 3 or 5 different 


assemblers (choose 8048/51, 6801/05/09, 78/780 and more), 
send us your old cross assembler and get $200 off our list prices: 


Set of any 3 assemblers: $640—$200 = $440 
Set of any 5 assemblers: $940—$200 = $740 


For more 

information : 

or order: Enertec inc. 19 JENKINS AVE. 
LANDSDALE, PA 19446 USA 


Phone: (215) 362-0966 


Excellent 
actile Feeling 


PC/XT/AT COMPATIBLE KEYBOARD 


STAFF-K8 

e B6-key keyboard 

* Special "FAST REPEAT" 
function key for Spreadsheet. 


Common Features: 

e Both PC XT & AT compatible 
encoded 

* Low profile design, DIN standard 


STAFF-K9 

е 105-key keyboard 

e Independent cursor control pad 

е Practical function key: 
Key-In-lock, Key Beep, Fast 
Repeat, Line-Feed, Pause, 
Break, Previous word, Next 
word, Clear Screen, Reset 

* DEC VT-220 TERMINAL COMPATIBLE 
KEYBOARD AVAILABLE. 


s Excellent tactile feeling, 
mechanical keyswitch 

е Double-shot, step sculpture 
keytops 

* Various languages available: 
English, German, French, 
Spanish, italian, Swedish 

* IBM XT/AT is registered trademark of 
IBM corp. 


ЖА. MONTEREY 


International Corp. 
5Fi., No 40, Deh Hwei Street Taipei Taiwan R.O.C. 
Phone (02)591-7138 
Cable: "MONTEREY" Taipei 
Telex: 25171 MONTEREY 


Dealer and Retall Store are welcome | 
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Many of the rules in this book are for designing data- 
bases, yet there is a reference to using software programs 
to accomplish this. The authors go to great lengths to iden- 
tify the symbols and data input for the Data Designer pro- 
gram. They also include a list of costs and benefits that 
would be useful in the investigative phase of systems 
analysis and design. 

The choice of software for management of data is of 
paramount importance to design. Although a database 
management system (DBMS) requires many more steps 
than a conventional file-processing system to perform a 
simple task. and although input/output (10) operations are 
slower, McFadden and Hoffer assert that general produc- 
tivity will be higher. Usually a DBMS has a control system 
and a storage system, and it interfaces with user programs, 
compiled representations of data (called schemas), and 
access methods. This complexity is revealed in an intricate 
illustration that describes the loading of management- 
system components connected by a linkage editor into 
the main memory of a computer. It also shows the com- 
munication that occurs between a user program and its 
schema and, consequently, its data definitions. The 
authors explain the central role of the data dictionary/ 
directory and its link with schema at length. Many exam- 
ple schemas are mapped out; so too are subschemas, 
which give customized views of a database and are in- 
dependent of application programs. 


FILE DESIGN 

McFadden and Hoffer's helpful rule of thumb for designers 
suggests that an index referencing more than 10 percent 
of the records in a file will not work as efficiently as a com- 
plete sequential file scan. A compact table, impressive in 
its coverage and scope, presents guidelines for identify- 
ing secondary and primary keys to further assist in file 
design. The authors’ explanation of random access to 
ISAM (indexed sequential access method) files is very 
lucid, as is that for hashing algorithms and hashed file 
designs. | discovered that the access-speed hashing algo- 
rithm was 80 percent of maximum access speed, a factor 
certain to influence your choice of access method. 

The chapter on data models (hierarchical, relational and 
network, and the hybrids) clearly demonstrates the reduc- 
tion of complex user views to a set of small data struc- 
tures. This is the strongest part of the book. Normaliza- 
tion is extensively documented and lists the criteria for 
first, second, and third normal forms and beyond. 

A useful tip | gleaned is the 80-20 rule, which declares 
that 20 peréent of all data items accounts for 80 percent 
of I/O operations. 

The authors make few concrete analogies. ! appreciated 
one that introduced the grouping of intrarecord data struc- 
tures with a folk saying: Don't put all your eggs in one 
basket. Another analogy compares inverted lists with the 
task of consulting a library file catalogue. 

McFadden and Hoffer refer to the concept of virtual 

(continued) 
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For thousands of years, 
man used personal 


computers without decent 
tape backup. 


Personal computers have come 
along way. Unfortunately, tape back- 
up systems have not. Their functions 
are primitive, they re frightening to 
install and truculent to use. 

Genoas Galaxy" Systems are 
more highly evolved. So not only do 
they outperform competitive sys- 
tems, but using them is actually some- 
thing thatcan be done by an ordinary 
human. 


The simpler. The better. 


Our software is what makes 
the difference between our systems 
and everybody else's. And it's de- 
signed to help youusethesystem easily 
in either of two modes. Namely, menu- 
driven or batch file. 

The menu mode operates true 
to its name, with menus showing all 
the commands you have to choose 
from. Plus, there are multiple window 
displays that show execution status, 
on-line help with examples and how- 
tos, even an editor just in case you 
make a mistake in selecting a com- 
mand. Апа thereisnta thingyou cant 
do from the menu mode because it's 
comprehensive. 

You'll want to use the batch 
mode for routine operations though, 
because it allows you to create a "file" 
to contain those operations and run 
them automatically, just by hitting 
a few keys. You can create your batch 
files easily, too, using the same com- 
mands as the menu mode. 

But probably the best example 
of just how downright civil the Galaxy 
systems can be is our auto backup. 
You just preset the time and the de- 
sired function, and the system does 
the rest. Automatically. 


Galaxy is n trademark of Genoa Systems Corp. 
© 1985 Genoa Systems Corporation. 
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Enough. 


No other tape backup systems, 
by the way, operate this simply. In fact, 
if you saw what passes for “user- 


friendly” these days, you'd be horrified. 


The features all tape backups 
should have. But dont. 


Beginning with our ease of 
installation. 

Before youmake your first back- 
up—which is the right time to do this— 
our installation software checks your 


to know you can restore to any storage 
device, thanks to Galaxy's inter- 
changeability feature. 

Multiple backups on the same 
tape—even from multiple sources like 
a floppy or another hard disk—arent 
a problem either. The system simply 
starts recording where the last back- 
up ended. 

Oryoucan use multiple tapes to 
back up very large files. The system 
will just let you know when it needs 


disk configuration a new tape. And as 

to make sure your long as you have 

tape drive will run enough tape, you 

at top speed. And it can backup as much 

checks the entire — | as you like. 

system to guarantee | We also per- 

it will perform as form crc error check- 

promised. Elapsed ing constantly. We 

time? About 7 can back up a 20Mb 

minutes. disk in just over 4 
No competi-  ThelBM compatible Genoa Galaxies are minutes. And we're 

tive system offers available as intemal or external versions of ^" network compatible. 

anything like it. streaming tape or cassette models. (Extemal Some of our com- 
Another thing "0 rnm petitors can do some 


you can do is abort any command at 
any time. So you dont have to sit 
througha 20-minute file-by-file restore 
just because you hit the wrong key. 

Something else not everybody 
can do. 

You can also do a file-by-file 
restore from an image backup. Now 
youd think everybody could do this, 
but no. [ts important though, because 
if you ve made an image backup (as 
most people do since it's so fast), you 
want to be able to get back the one 
file you need rather than all the files 
you dont. Hence, file-by-file restore 
from an image backup. 

But whether it's a couple of files 
or a complete image, you'll be pleased 


of these things, some of the time. 


What price progress? 
Surprisingly, the Galaxies cost 

somewhat less than tape backup 
systems that offer less. Which includes 
all of them. 

For the Genoa Galaxy dealer 
near you or complete specs, call 408- 
945-9720. Or write Genoa Systems 
Corporation, 73 E. Trimble Road, 
San Jose, CA 95131. 

The Genoa Galaxy Systems The 
most civilized tape backup in history. 


Genoa 


We make PCs better. 


M 
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| РС layout. 


BI Available in both ке Elastomer and 
Mechanical Switch styles 


Ш Optional output for standard ASCII and Position 


encoding 


E Optional baud rates up to 9600 


Introductory special only $99 
Normally priced at $125 


Call for volume discounts - Dealers inquiries invited 
Call 1-612-884-7375 


CAPIT OT YHP 
KEY SOLU TO 


An SMK Company 


10800 Normandale Boulevard — | 


Minneapolis, MN 55437 


) - TS t= 
ANID) 


PC and PC AT are trademarks of International Business Machines Corporation. 
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Inquiry 192 for End-Users. 
Inquiry 193 for DEALERS ONLY. 
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BOOK REVIEWS 


storage frequently, but they explain it rather cursorily, 
mainly with diagrams. 


PROGRAM LANGUAGES AND ILLUSTRATIONS 
Why not program in English? Excessive overhead and ab- 
sent update facilities in network-database processing con- 
stitute the predominant reasons for not doing so. Non- 
professionals currently interacting with a database may 
use codified query languages, but they still must know syn- 
tax and vocabulary. The authors use pseudocode in a 
great numberof sample programs, while they use a variety 
of languages for the algorithms throughout the latter part 
of the book, especially programs for the hierarchical data- 
base systems IMS, РЛ, and System 2000/80. However, 
the authors affirm a trend toward natural languages. 
Each chapter includes an introduction, narrative. sum- 
mary, exercises, and a review filled with stimulating prob- 
lems and questions. A lengthy bibliography closes each 
chapter, while a cumbrous index completes the, book. 
Highly visible symbols-in the margin of the text keynote 
case examples. A supplementary classroom package avail- 
able to instructors contains answers, teaching suggestions, 
questions, and transparencies. Another supplement con- 
tains case studies for course projects. 


REFERENCE TOOL 

Must textbooks always be dull and tedious? While parts 
of this book read easily, much of it is slow апа dry. Never- 
theless, the style'is smooth, even-tempered, unequivocal, 
and consistently serious (except for a startlingly funny 
simile likening a data model diagram to an explosion at 
a spaghetti factory). EA "ңө, 

The authors tested this book in an introductory course 
on database management and in management programs. 
Generally, they provide reasons for their teaching method; 
they itemize, prioritize, and categorize the logic of doing 
things their way. The text is chock-full of definitions, with 
new terms conspicuous in boldface print. They define 
buzzwords, Latin phrases, and ambiguous terms in paren- 
theses and often use outline formats. Examples and "what 
if" situations abound, including a definition of "real world" 
as one of the realms of abstraction. They list many ad- 
vantages of the personal computer and ascribe a positive 
outlook to it in data-management strategy. 

Data Base Management begins on a dense, abstract, and 
theoretical level. If you are in tune with the authors idiom, 
you will derive the full worth of the book. While it is a 
textbook for upper-division university and graduate 
students as well as data-processing managers, system de- 
signers will find the tome a valuable tool that contains 
numerous relevant cross-references. It incorporates sound 
advice and practical suggestions for consultants, too. в 


Joseph A. Benderavage (POB 1974, Peterborough, Ontario K9] 
7X7, Canada), a member of the Royal Astronomical Society, is a 
freelance book reviewer published freauently in Canadian computer 
magazines. , | . . 


KXP3151 

Star Micronics 

All Printer Мәден. 
Silver Reed 

EXP 400 Paralle! 

EXP500 Parallel or Serial 
EXP 550 Porollel or Serial 
EXP770 Parollel or Serio! 


1340 Parallel 
1340 Serial 


341 Parallel....... 
341 Serial & Parallel 
351 Serial & Parallel 


MONITORS 
Arndex All Monitors 
МЕС All Monitors . 
Princeton Graphics 
Toxan All Models 
Zenith All Madels 


Prices reflect 396 to 5% cash discount. Product shipped in factory cartons with monufacturer's warranty. Please add $10.00 per order 
for UPS shipping. Prices & availability subjectta change without notice. Send cashier's check or money order.. 


shipping two weeks. 


PRINTERS 


. $829 
. $879 
. $985 


92 SURCHARGE 


BANK CARDS 


HARDWARE 


BOARDS 


AST Advantage 

Six Pack Plus 

Hercules Color Cord 

Graphic Cord 

Porodite Modular Graphic 05-1 
бее Pok o — 

Quadram 

Quodlink 

Tec Mar Grophics Mosier 


Captain No Memory . 


COMPUTERS 
Zenith 

2-158 All Models 
2-138 All Models 
2-146 Alf Models 

Z-171 

2-200 


VIDEO TERMINALS 


Altos $mo: ti 
ІВМ 3141 А 3183 Serin. 
Qume СУТ Green 10) 


DISK DRIVES 
Alpha Omega Turbo 10 . 
Turbo 20 

Turbo 30. 

Everex АЙ Hord Disk 
Haba Mocintosh 4008. 
Macintosh 800K 

lomega 

Bernoulli Boxes for ІВМ. 
Bernoulli Boxes for Macintosh . 
Paradise Macintosh Hord Disk 


MODEMS 


AT&T 

4000 External, 

Anchor Automation 
Anchor Express . 

Mark XII . 

Hayes Smortmodem 300 Baud 
Smartmodem 1200 Boud 
Smortmodem 1200B (ІВМ) 
Smortmodem 2400 Boud 
Micromodem IIE (Apple). 
Novation Smart Cot Plus. 
Prometheus All Models 
US Robotics Courier 2400 
Password 1200 

Micralink 2400 


KEYBOARDS 
Keytronics 5151 


581 6. 


Inquiry 321 for MS-DOS Products. Inquiry 322 for all others. 


$389 


„5219 


Save 
$149 
$299 
$259 
$119 


$325 
$445 


. Save 


Save 
Save 


DISKETTES 

Maxell MD-2 Plostic Box (Qty 100) $159 
MD-20 Plostic Box (Qty 100) 5158 
Sony MD/2(Qty 100) . 2158 


PLOTTERS 


Enbar Sweei-F500 $749 / 
Epson #i-60 


MONEY MANAGEMENT 


WORD PROCESSORS 


Leading Edge Word Procmor. ... $50 Dollars & Sense w/Forcost $95 
Leodiag Edge W/P with Spell & Moll $137 Tobias Managing Your Money $95 
icrosolt W 1 : 
e ا‎ Gem Collection 
PFS-Weile . $78 | Gem Desktop 
| РЕЯ it i Gem Draw 
| — — - PROJECT MANAGEMENT 
| | Word Perfect (Ver.4.1). . Harvard Total Projeci Manager $239 
| Wordstor 2000. ...... Microsoft Project 5045 
| Super Project 
| Wordstor 2000 Plus ...$285 | SuPer Freie rms 
GRAPHICS COMMUNICATIONS 
Charmer $206 Cr | $ a xvi P" 481 
РС P'oinibrush 562 PFS Access. | k 578 
| Tubo Graphis Too! Box $28 Rene. ‚594 
Dogan Mone 190 
Dr Hala $55 INTEGRATIVE SOFTWARE 
Energraphics . .$165 Enoble 11 .$329 
Energrophics w Plotter Option . $214 тотыгуы ... .. $ave 
Microsoft Chort $172 Sman отне Sym $459 
PC Drow , $203 ااا ا ا‎ . Şave 
PC Drow Light Pen. .$104 а 
| PC Point w Mouse $123 SPREADSHEETS 
PC Моа ve Pili brut $107 Lotus 1-2-3 . $ave 
PFS Groph. .$78 
| Printmosier $30 
Signmoster $135 
LANGUAGES DATA BASE MANAGEMENT 
C Compiler | Microsoft) $235 Cornerstone 6255 
Fu rem Corm m Lm noscit] $209 dBose Il Save 
| Morro Аметіһім........ $89 «Зака ІН Save 
| Ponni Compiler (Meresoft) $178 Чырай Save 
hebo Paket LO.. .. $35 Pf Sla $78 
онсе С Compiler... ..... . Save іл менее 570 
Eun C interpester $85 Guiktoda $139 
Quick Basic . $59 QuickReport $139 
Turbo Tool Box. $28 Extended Report Writer .550 
| | Think Tank $93 
UTILITIES Clipper $355 
i Knowledgemon Il . Stave Ж 
Lm pt ; i 249 Knowledgemon Upgrade Kit. Sawa , 
a қ 3 : Powerbose 
Morton Uti 3.) $49 (New Ver Reb. 320K). . 3205 
Sei оарои ! 
Sideways JULI «іі 2. .....13 
Superkey . 
Printvrorks 
ee <... 
Sidekick — қындау (Bundle | 
TRAINING 
Flight Simulotor 
Typing Instructor 
Typing Tutor ІН. 


. all other checks will delay 


This is forall the power users 
echnologies before they 


Other than Steve Wozniak and Jonathan publishers), or by using a laser or dot matrix THE ANATOMY OF A STRIP. 
Rotenberg, there are probably only 2998 personal printer and special software (appropriate for per- Е А а. data strip contains not only 
computer users who qualify as trend setters. sonal or business use). software or data, but also information 
They're the people who owned Apples? when If you want, you can about its content, including 
everyone else thought Apple® was a record label. generate strips that can file types, file name and the 
People who were called hackers when a hacker was be reproduced on a number of strips. Because 
someone no one wanted to play golf with. copier or versions (2) |!!! | | | ji | of its inherent technology, 

However many of you there are, this ad is for that can't be. Either Т strips are as accurate 
you. It’s been designed and written to introduce you way, any data strip, 1 ҮЧ 1 ү i \ | | li | as а, magnetic 
to a new technology without using superlatives or whether it's printed j i | ШІ lj I || | | | ДЕ () medium. And they сап 
words like revolutionary (We're saving those words in a newspaper, (3) TUR | | ү | | ІШ | be entered into an 
for future ads targeted at the general consumer:) magazine or personal Jh IBM PC? Apple II? or 

The new technology is called the Softstrip " letterhead, can survive 1 [р 1 ШІ ры Macintosh? computer 
System. This ad tells you what it's all about. pen marks, scratches, б Бу jh | ilt ir ap QR AD using the same reader 

THE SOFTSTRIP SYSTEM ENCODES DATA even coffee stains. X MT үү; 1 li 11 | ji | with only slightly 
ONTO PAPER. Dasically, anything P AFIN ТЕСТЫ (5 modified commu- 

Softstrip technology allows text, graphics, you can put on a magnetic disk you can put on nications software. 
evendigitized sound to be encoded on a strip of a Softstrip data strip, which should suggest Strips encode data bit by bit using highly 
paper: Providing an alternative to magnetic media numerous application possibilities. ‘structured optical patterns. The bits areeach com- 
and telecommunications for the recording, distri- Starting in the next two months, data strips posed of two rectangles called cli-bits. They func- 
bution and retrieving of information. will appear in magazines, journals and books. tion as optical on/off signals. White/black equals 1. 

These datastrips,each a structured pattern These strips will contain program listings, tables of Black/white equals 0. 
: black and white rectangles that look something -— С "— < Data is organized 
ike a condensed bar code, can be encoded with Eight Lenses on Rotating Cylinder / in lines, Each line, 
special software and read with a scanning device between 0.01 and0.04 
called the Cauzin Softstrip System Reader: The м inches high and from 
readeroptically scans the strip, translates ІШІНДЕ 5 0.510 0.76 inches wide, 
en seis | d г. ст. 
computer's serial or cassette = width and height are 
port, enabling automatic, 2 varied depending 

; 7, | 
error-free entry of printed 22 upon the quality of 


data without using 
a keyboard. Pre-Amp Electronics 


the paper and printing 
process. ‘The reader 


=Ш 


light Pipe 


One Softstrip data strip, typically 9” x 91⁄2”, Lael Drive Wheel — 
cancontain up to 5,500 bytes of information. (For 
example, you could fit this entire ad on two strips.) contents, new product demonstrations and data. scans each data line with a series of raster scans 
Strips can be printed by using a photo- Eventually, strips may be used for everything 0.0025 inches apart providing between four and 
graphic negative (ideal for book and magazine from bank statements to sheet music. sixteen scans per line. 
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who want to know about new 
become household words. 


A close-upview of a strip reveals five distinct 
sections. Theheader (I) atthe top tells the reader 
the number of bytes in a line, the height of each 
line, and the paper to ink contrast level. Running 
vertically down the sides of the strip are the 
startline (2), the checkerboard (3) and the rack 
(4). They identify the boundaries of every hori- 
zontal line to be read. They alsowork in tandem 
to feed the reader alignment information. 

Contained within the body 
of the strip, between the checkerboard 


reader logic, control and communications using 
four nested phase locked loops and several hard- 
ware and software servos. The reader transmits 
data to the host at 4800 baud burst rates with 
throughput of 1500 baud. 
HOW TO CREATE YOUR OWN STRIPS. 
There are two ways to createSoftstrip " data 
strips. For large volume and greater density— up 
to 5500 bytes per strip - a film negative is created 
using special Cauzin software 
and hardware. This is ideal 


and rack, is the file's BASIC Business Subroutines for book, magazine, 
data area (5). kt- newsletter, data base 
Strip data accuracy and commercial 
is checked and error software publishers 
correction is provided . а who can reproduce 
by parity bits at the begin- a strip in volume 
ning and end of every using web, offset, 
data line, as well as by a gravure or simi- 
strip checksum. There is lar processes. 
also an optional 16 bit For personal or 
CRC. Combined, this E business applica- 
design resultsin an tions, 500 to 1000 
undetected biterrorrate oo e by testrips can be 


of less than one bit error per 10,000,000,000 bits. 
IT TOOK GUTS TO BUILD THE READER. 

Rated for 25,000 reads, the reader is an 
equally impressive technology It's composed of 
two key components: the case andthe truck. 
While the case sits still, the truck moves uniformly 
down the length of the strip making a complete 
scan of the strip's di-bit lines every 0.0025 inches. 

As the truck moves down the strip, it tracks 
its own lateral movement within five microns. 
Alignment is controlled by two servo mechanisms. 
As the truck moves, it illuminates the area to be 
scanned using near infra-red light beamed through 
a light pipe. (The infra-red technique permits the 
reader to see through colors, stains, and spills.) 

The reader'soptical scanning system, 
containing eight rotating cylindrical lenses and 
an aspherical corrector lens, forms an E12 
optical system with a depth of field between 
0.05 and 0.08 inches. set of 160 addi - 
tional cylindrical lenses on the rotating 
lens allow the system to control 
scanning speed. 

Inside the reader, the mechan - 
ical system uses six AGMA-7 high 
precision plastic molded gears to 
provide very accurate truck movement. 
One gear system even allows for a 4000 
tol angle reduction with no backlash 
for corrector lens alignment. 

ATMS 7040 8-bit processor and 
Cauzin's own custom VLSI chip provide 
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generated using Cauzin licensed software on dot 
matrix printers; up to 3400 byte strips can be 
generated using other Cauzin licensed software 
and laser printers. 

In the next few months, you should start to 
see data strips appear 
in popular computer 
magazines, some 
new computer 
books, and those 


Apple® and Macintosh® are 
repistered trademarks of 
Apple Computer Inc. 


5 , 5 j" 
consumer ads we | 1 olet 
told you about i Кий Al 
earlier. They'll look SEM i 
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exactly like the n | 
working strip you ү alt M 
see here, a medium А dus 
density strip with p S К 
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Of course Wie E e 

| Moo ati 
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at most computer 5 vun 
dealers. They'll be supo ea 
, [: i f "f 5%: 
selling for about A uH г k N 
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for а demonstration. f М | ү! 
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Apple® is a registered trademark 
of Apple Records, Inc. 


Softstrip® and the Softstrip 
System Reader are trademarks 
of Cauzin Systems, Inc. 
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COMPUTER READABLE PRINT 


Cauzin Systems, Inc., 
835 South Main St., Waterbury, CT 06706 
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EV ENT 


QUEUE 


January 1986 


INTRODUCTION TO DIGITAL 
SIGNAL PROCESSING & FIL- 
TERING; MINI- AND MICRO- 
COMPUTER CONCEPTS; AND 
MICROPROCESSOR HARDWARE 
AND SOFTWARE-AÀN INTRO- 
DUCTION, Milwaukee. WI. 

. John T. Snedeker, University 
of Wisconsin-Milwaukee/Ex- 
tension, 929 North Sixth St. 
Milwaukee, WI 53203, (414) 
224-4193. January 


MICROCOMPUTER AND COM- 
MUNICATIONS SEMINARS, 
various sites throughout the 
U.S. Center for Advanced 
Professional Education, 
Suite 110, 1820 East Garry 
St., Santa Апа, СА 92705, 
(714) 261-0240. January 


MiCRO SHOWS AND FLEA- 
MARKETS, Philadelphia, PA, 
Secaucus, NJ, and Boston. 
MA. Ken Gordon Produc- 
tions Inc., РОВ 13. Franklin 
Park, NJ 08823, (201) 
297-2526. January 


RoBorics: FUTURE TRENDS 
IN THE 1980s, Des Moines, 
[A. The Des Moines Center 
of Science and Industry, 
4500 Grand Ave., Des 
Moines, lA 50312. (515) 
274-4138. January 


COMMUNICATIONS/MICRO- 
COMPUTER CURRICULUM, 
various sites throughout the 


U.S. Datapro Research Corp.. 


1805 Underwood Blvd.. 
Delran, NJ 08075. (800) 
328-2776. January—February 


INTENSIVE SEMINARS FOR 
PROFESSIONAL DEVELOP- 
MENT, Boston, MA, area. 
Kathy Shaw, Office of Con- 
tinuing Education/Higgins 
House, Worcester Poly- 
technic Institute. Worcester, 
MA 01609, (617) 793-5517. 
January—March 
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SYMPHONY SEMINARS, 
various sites throughout the 
U.S. Automated Digital Of- 
fices, 4555 MacArthur Blvd., 
Washington, DC 20007, 
(202) 337-1393. 
January—March 


COMPUTER COMPETENCE 
SEMINARS, Boston. MA, 
area. Boston University 
Metropolitan College. 755 
Commonwealth Ave.. 
Boston, MA 02215, (800) 
255-1080: in Massachusetts, 
(617) 738-5020. January—April 


COMPUTER SHORT COURSES, 
various sites throughout the 
0,5, Integrated Computer 
systems, 6305 Arizona 
Place, POB 45405, Los 
Angeles. CA 90045, (800) 
421-8166: in California, (800) 
352-8251 or (213) 417-8888. 
January—April 


SYSTEMS SEMINARS, Various 
sites throughout the U.S. 
Ken Orr & Associates Inc., 
1725 Gage Blvd., Topeka, 
KS 66604-3379, (800) 
255-2459; in Kansas, (913) 
273-0653. January—April 


MICROCOMPUTER/ENGINEER- 
ING COURSES, Various sites 
throughout the U.S. Continu- 
ing Engineering Education, 
The George Washington Uni- 
versity, Washington, DC 
20052. (800) 424-9773; in 
Washington, (202) 676-6106; 
in Canada, (800) 535-4567, 
January—May 


1986 INTERNATIONAL 
WINTER CONSUMER ELEC- 
TRONICS SHOW, Las Vegas, 


NV. Consumer Electronics 
Shows, 2001 Eye St. NW, 
Washington, DC 20006, 
(202) 457-8700. January 9—12 


INTERFACING SENSORS WITH 
THE IBM PC, Madison, WI. 
E. K. Greenwald, Department 
of Engineering Professional 
Development, University of 
Wisconsin-Madison, 432 
North Lake St.. Madison, WI 
53706. (608) 262-0573. 
January 13-15 


MOS ANALOG/DIGITAL INTER- 
FACE CiRCUIT DESIGN FOR 
VLSI DIGITAL SYSTEMS, San 
Francisco, CA. Continuing 
Education in Engineering. 
University of California Ex- 
tension, 2223 Fulton St. 
Berkeley, CA 94720, (415) 
642-4151. January 13—15 


DATA RECOVERY: WHAT TO 
Do WHEN lT ALL GOES 
WRONG, Phoenix, AZ. In- 
dependent Computer Con- 
sultants Association, POB 
32115, Phoenix, AZ 85064. 
January 14 


MACWORLD EXPOSITION, San 
Francisco, CA. World Exposi- 
tions, Mitch Hall Associates, 
POB 155, Westwood, MA 
02090, (617) 329-7466. 
January 16-18 


ADVANCED SEMICONDUCTOR 
EQUIPMENT EXPOSITION & 
TECHNICAL CONFERENCE, San 
Jose, CA. ASEE "86 Show 
Manager, Cartlidge & 
Associates Inc., Suite M259, 
1101 South Winchester Blvd.. 
San Jose, CA 95128, (408) 
554-6644. January 21—23 


IF YOU WANT your organization's public activities listed in BY TE's Event 


Queue, we need to know about them at least four months in advance. Send 
information about computer conferences, seminars, workshops, and courses 
to BYTE, Event Queue, POB 372, Hancock, NH 03449. 


WRITING BETTER COMPUTER 
SOFTWARE DOCUMENTATION 
FOR USERs, Research 
Triangle Park, NC. Trish 
Stolton, Department of Con- 
tinuing Education, Georgia 
Institute of Technology, 
Atlanta, GA 30332-0385, 
(404) 894-2547. 

January 21—23 


SIXTH ANNUAL FLORIDA IN- 
STRUCTIONAL COMPUTING 

CONFERENCE, Orlando, FL. 
Jill Draper, Florida Depart- 
ment of Education, Educa- 
tional Technology Section, 
Knott Building, Tallahassee, 
FL 32301. January 21-24 


ANIMATING ESCHER WITH 
COMPUTER GRAPHICS; SPE- 
CIAL EFFECTS; AND FRACTALS, 
COMPUTERS, AND DNA, New 
York, NY. Gideon Nettler, 
Department of Mathematics 
and Computer Science, 
Montclair State College, 
Upper Montclair, NJ 07043. 
(201) 893-4294. January 22 


MAKING SENSE OF DATA 
COMMUNICATIONS; TI 
FACILITIES AND NETWORKING, 
Orlando. FL. Timeplex Inc., 
400 Chestnut Ridge Rd. 
Woodcliff, NJ 07675, (201) 
391-1111. January 22—23 


1986 MEASUREMENT SCIENCE 
CONFERENCE, Marriott Hotel. 
irvine, CA, Dennis Pinnecker, 
Measurement Science Con- 
ference, POB 1294, Corona. 
CA 91718. (714) 632-3923. 
January 23-24 


COMMUNICATIONS NETWORKS 
'86, Washington, DC. CW 
Conference Management 
Group, Box 880, Framing- 
ham, MA 01701, (800) 225- 
4698: in Massachusetts. 
(617) 879-0700. 

January 28-30 m 


Pick A Racehorse, A Workhorse, 
Or Your Choice Gf Saddles 


Try Our Workhorse- 
The BT/ ЖТ A new 
standard in price/ performance for 
an 8088 computer. 8 slots, 256k 
RAM, AT type keyboard, Hercules 
compatible monochrome monitor 


and adapter, 20 Meg hard disk, 
distributor since 1975. We have the — floppy drive, 130 watt power supply, А 14Х4РІив multifunction boards 


experience and proven ability to MS-DOS, and full PC compatibility. 81У you unrivaled bang for your 
offer systems integratois the buck. 
products and service they need, 


VAR's & VAD's nov have a 
choice of PC and AT compatible 
computers and a complete range of 
enhancement products all in one 
place. And you won't be dealing with 
rookies either. Basic Time has been а 
computer manufacturer and 


external modems. Hard disk storage 
is simple and reliable with our 20 Mb 
systems for PC'sand BT44 and BT70 
Mb drives for AT's. Tape backup 
systems are available to secure your 
data too. Need more memory and 
I/O ports? The BT6Plus and 


For more details on how your 


company can offer it's customers 


Run more performance 
With Our while you con- 
Пасеһогзе- centrate оп 


Тһе ВТ/АТ 
This 80286 computer 
with 28ms average 
access time 44Mb 
drive runs circles 


one vendor 
instead of five, 
call or write: 


Department B 


3350 Scott Blvd., 
Bldg. 52 
Santa Clara, Ca. 95054 


around the ІВМ" 
AT. It’s complete 
with Hercules 
compatible 
monochrome 
monitor (color 
optional), a 
fistful of 1/O 
ports, keyboard, 1.2 Mb/360k 
floppy, and 640k of RAM, MS-DOS 
and GW-BASIC. All this and more 
at the lowest price available for an 
AT compatible*. 

Inquiry 33 


Inside California 
(800) 841-2474 


Your Choice 
Of Saddles. Either horse 


you choose we can outfit you 
completely. Our HR series monitors 
support monochrome, color, or 
EGA adapters. Communication is 
easy with Basic Time internal or 


Outside California 
(800) 323-8437 


basic Lime 


*Infoworld Sept. 2, 1985, Page |. 
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44-4 NETWORK 
BUY HARDWARE AND SOFTWARE AT WHOLESALE +8%, 
AND GET 14-30 DAY SOFTWARE RENTALS‘... 


Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRICES! 
The Network carries products for Apple, ІВМ, CP/M and most other popular computer families. 


GAMES & EDUCATIONAL SOFTWARE FOR YOUR APPLE // & MACINTOSH 


(Please add $1 shipping and handlingfor eachtitle ordered from below.) 


GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBM 


(Please add 51 shipping andhandlingforeach title ordered from below.) 


Wholesale Wholesale Wholesale Wholesale 
Arrays Home Accountant-Mac Only $65.00" Miles Computing Mac Attack-MacOnly 523.00" ATI Imro Io PC DOS Vor 180 $23.00° Pinfocom Deadline, or Suspended 524.00" 
Axion Art Portfolio & Card Shoppe 3100*  PalatirMac Type-Mac Only 23.50: ATI /ntroto BASIC 23.00" Microsoft Flight Simulator 27.00° 
Bluechip Baran/Millionaire/ Tycoon 26.00: Penguin Graphics Magician 28.87" Bluebush Chess (Your Toughest Opponent; 34.00° Mouse Systems PC Paint—Tum your PC 59.95* 
Broderbund Loadrunner 19.75" Penguin Pensate or Xyphus 20.00" Bluechip Mllioname/O:! Baron or Tycoon 28.25° ^ into A Color Macintosh! 
Broderbund Chopiifter 19.00° Penguin ?алѕу/уаља-МасОп/у 20.00" Broderbund Lode Runner 18.75* Scarborough Masterrype 27.00" 
Broderbund Print Shop 28.75: Professional Software Туға Fever 19.00* CBS Goren-Bndge Made Easy 40.00' Sierra On-Line Kgs Ouvesil . 27.00* 
Broderbund Dazzte Draw 31.97  Pryority Software Forbidden Ouest 21.00* CBS Maslering the SAT 50.00" Sierra On-Line Crossfire 18.00* 
CBS Mastering ihe GRE 53.50' Scarborough Master Type 26.50* CDEX Framing for Word Star 37.25 Spectrum Holobyte САТО 18.00° 
CBS Murder by the Dozen 20.87 Scarborough Run for rhe Money 26.00° Comprehensive intro to Personal Computing 32.00: кпе Apéabel Zoo. Kinder Comp. 15.97 
CBS Goren Bridge Made Easy 45.00' Simon 8 Schuster Typing Tutoriit | 28.25* Davidson Math Blaster. Word Atlack! 26.50* StoryMachine, FaceMaker. Hey Diddle. Diddle, 
Counterpoint The News Room 26.97  Sir-Tech Wizardry 26.97* DavidsonSpeed Reader i! 36.50" Rhymes & Riddles 
Davidson Speed Reader li 97.97°  Sir-Tech Knight of Diamonds 18.97* Hayden Sargon Ill 25.75" bSpinnaker Della Drawing 24.37: 
Davidson Math Blaster 29.97  SirTech Rescue Raiders 18.97* Individual Professor OOS 32.50" bSpinnaker Mos! Amazing Thing 20.77: 
Davidson Word Апас! 29.97  Sublogic Nigh! Mission Pinball 20.00" Individual The Instructor 24.50" Sublogic Nighi Missron Pinball 20.00" 
1st Byte Smooth Talker-Mac Only 47.00"  Sublogic Flight Simulator il 27.25" Міпіосот Zork Гог Witness 20.00" Virtual Combinatics Micro Cookbook 21.00° 
Hayden Da Vinci-House/tntenors/Land scapes 24.75" »Spinnaker Alphabet Zoo. Face Maker, 15.87" 
Hayden Sargon fi! 25.75" Kinder Camp, Hey Diddie Date. BU SINESS SOFTWARE FOR YOUR IBM 
Infocom Deadline or Suspended 24.00* Rhymes & Riddles, Story Machine "а е 
Infocom Enchanter, Planetfai! 20.00° Spinnaker The Most Amazing Thing 2077 (Please add $2.50 shipping and handling for each title ordered from below.) 

Cutttroats, Witness or Zork! P Spinnaker Della Drawing 24,97" » Ashton-Tate DBase f і 5365.00: MicroPro.Wordsta 2000+ $262.00° 
Infocom Hitchiker's Guide or Seastalker 20.00:  T/Maker Click Art-MacOnly 25.00* P Ashton-Tate Framewort Ii 365,00: Міт RBase 5000 300.00” 
Infocom Suspect, Sorcerer or Infidel 22.00: Warner Oesk Orgamzer 65.00* Borland Turbo Pascal 25.75:  MicrosoftC Compiler 220.00” 
Infocom Zork !! or Hi! 22.00'  Videx Fun Pack-Mac Only 18.77" Borland Stde Kick (Protected! 26.00" Microsoft Word —Lales! Version 2 0 205.00* 
Layered Front Desk-Mac Only 65.00" Videx Mac Checkers & Reversal 25.17" Borland Superkey 32.00: Microsoft Muthpian 95.00" 
Mirage Concepts лла 11.00' Virtual Combinatics Micro Cookbook 2100" ВРІ G/L. A/R or A/P 305.00° Microsoft Mouse 107.00* 

BP) Aura 265.00: MonogramDollars & Sense 95.00* 
BUSINESS SOFTWARE FOR YOUR APPLE // & MACINTOSH BPI Personal Accounting 48.00° PMuttimate Multmate (Latest Version} 190.00" 
(Please add S2.50 shipping and handling foreachtitle ordered trom betow.) ctae iet agp d rode Vac pen. отары 30 TP- 
4 А bCentral Point Copy I! .00* asisTheWordPius .00* 
Apple Apple Works S1 60.00: PMicroseh Word for Macintosh 51 02-00" Conceptual Instruments Desk Orgamzer 157.00* Open Systems P/O Sales A/R INV GIL A/P 8a.275.00* 
Borland International Turbo Pascal 30.00" bMicrosott File for Macintosh 102.00 Digital Research OR Logo 75.00“ Тола ды 
BPI GL. AP AR. PR. or INV 205.00" Microsoft Mullip/an lor Macintosh 102.00: Digit cdam re n t, ne a e РОКИ — 
Broderbund Bank Street Writer 40.00* Microsoft Basic lor Macintosh 79.00" Digital R ch Gem D. Р 7300* Real World G/L A/P A/RorOE/INV sm 275 00" 
Central Point Copy!IPlus or Сору! Мас 20.00: Microsoft Charl for Macintosh 66.00" En tt n nice а Р = E Plotter O 190.00* Rosesoft ProkeyVersion J d 65.00" 
Funk Software Sideways 34.00 Monogram Dollars 8 Sense for Apple tic 55.00° 9 Sane ‘ane 
. 4 Funk Software Sideways 34,00 RyanMcFariand RMCOBOL (Dex System) 520.00 
Funsoft Macasm 60.00" Monogram Dollars 8 Sense for Macintosh 70.00 17500* >S S Hii Word P. 227.00" 
Haba Habadex 40.00* — Odesta Heitx for Macmtosh Reg 5 512K 200.00: bHarvard Harvard Project Manager М amne Sarina VOPESEOr 
Е е9 Harvard Total Project Manager 225.00" »5атпа Word + 320.00" 
Haba Quartet 101.95"  Provue Overvuc-MacOnty 135.00" ьн S à T 100 68.00 > Satelite Software Word Pertec! 190.00: 
Harvard Мас Manager 29.45: Sensible Software Sensible 5реһег IV 67.50" ayes Smaricom!!—New УТ 100 Emulator : f rod 
А : bHuman Edge The ManagementEdge 137.50"  SoticrattFancyFonts 125.00 
®Human Edge Mina Prober 24.00: Softcratt Fancy Fonts 125.00 E ж 
ьНитап Edge Sales Edge 11000: Softech Microsystems UCSD Pascal 10.00: || Human Edge Гле Sales Edge 19001" = Sohwore frie Sore 20055 
Ra pe b Human Edge Mind Prober 26.50" Software Publishing PFS: Fite. Write, Graph 68.00" 
Нитап Edge Communication Edge 88004 Software Arts TK Solver!lorMac 134.00 È 3 Lo | 4 
з 4 P m - Litetree Voikswrfer Delux 135.00:  Sottware Publishing PFS: Report 64.00 
b Living Videotext Iana: аа iter Тос! 65.00: Software Publishing PFS File. Write, or Graph 68.00 > Lotus Development Lotus 1-2-8 285.00: Ѕогсіт Supercatcill 169.00" 
Main Street Filer-Mac Only 57.00: Stoneware DB Master-Mac Too! 95.00" MDBS yer. — ^ 2 29500: Xanaro prend 25750: 
МЕСА Managing your Money 105.50' Telos Fileviston for Mac B7.50* MicroPro "pii. 2000 21900: à 


HARDWARE FOR YOUR APPLE // & MACINTOSH 


(Please add shipping and handling charges found in italics next to price.) 


DISK DRIVES 


PC Network 280Саға 
Ouadram APIC/G Graphics Interface 


3500 
6200 


(2.50) 
(2 50) 


MODEMS 


PC Network SS/DD Diskettes (Box o! 10) 
PC Network Macintosh Diskettes 


7.85" (1.00) 


21.98" (150) 


HARDWARE FOR YOUR IBM 


(Please add shipping and handling charges foundinitalics nexttoprice.) 


DISK DRIVES 


Direci Import trom Taiwan ala Fabulous price? 


! year Warranty—Money back Guarantee 


Wholesale Wholesale Wholesale MODEMS Wholesale 
Alps AP- 100A Dual Apple Dives m " $309.00* (700) Hayes Micromodem һе w/Smartcom 9125.00" (250) ІОтеда BernouihBox 52,149.00" (46.42) AST Reach!ShorlSIol 1200 Baud 5345.00 |250) 
OneCase Novation Apple Cath! 174.45" (350) Dual ЮМС Dres internal Modem 
Apple MAC 400KB External Drive 349.35“ (750) Prometheus {200A 276.00“ (600) Maynard WS-1 tOMBInternalHardDisk 730.00* [15.77] — HayesSmartmodem I2008witnNew 317.00“ (250) 
Corvus 5 5MB Hard Drive 939.00" (20 28} LowCost 1200 Baud intemal Modem lor Apple It Maynard WS-2 same as WS-Lbut with 930.00* (20.30) Smaricom H/VTIOD Emulator 
lOmega Macnouli SMG Removable 1250.00* (27.00) Prometheus Promodem 1200 299.00" (600) SandstaarF toppyControtiertyses 1 5101) Hayes 5тагітодет 12008 Alone 265.00° (2.50) 
Ortve for Macintosh w/MacPack РРС Network 10MB NTERNAL Height! 33000* {713} Prometheus Promodem 12008 internal 225.00° (2.50) 
MicroSciA2 143KB'Drive 150.00: (500) ZoomZoom/Modemile 90.00° (250) Autoboot Deve Newlower price Ouadram Quadmodem Hi 1200Baud 275.00° (250) 
Just ike Apple's Own Micromodem Compatible-Free Dow Jones Drives by Snuaartor Tandon Нан Card wiCrosstalk ХМ 
Micro Sci Floppy Controfier 5500 (250) PC Network Юма Tape Backup 460.00: (8594) 
Paradise Mac ЮМВ Hard Dre 750.00: (16 20) ME Re. HY udin Repeat кейн кан VIDEO CARDS 
Subsvstem etwork Hal H&g rives 00° 1127) . 
-.. a: — ACCESSORIES PTandon ТМ 100-2 Fui Hegh 05/00 Drves 93.00" (220) , Hercules ColorCard w/Parallel Por 5142.00: (2.50) 
4 »Негсшіес Monochrome Graphics Card 263.00* (2.50) 
Subsyslem Tallgrass 25MB Exlernal/HardDisk 2,375.00" (51 30) Paradise Modular Graphics Card 235.00" (2 50! 
> Apple Macmiosh Carrying Case $6900' (149) with 60MB Tape Backu p nn. (9 
PPC Network {40K ExteraalDrive 9500 (250) А ре р РС Network Hercules Mono Card Clone 99.00" 12 50) 
Apple Macintosh Security Kil 29.00" үт 50) P Teac FD 55-B Half Height DS/DO Dres 90.00* (1.94 i 
torApptelic й 9 (1.34) 100% Hercules Compatible: 
Rana Ее! 163K Drive 225.00: (500) Apple Macintosh Numeric Keypad 69.00“ (2 50) b Teac 71.248 Hall Height! Disk Drive for AT 110.00" /2.40) PPC Net | k Color Card 69.00“ (250) 
d 999.00* i21 58 Hayes Mach iil Joystick 31.00' (1.50) TOP 3 
— pu vere war Drive for MAC e ri 2 wiFire Buiton for fie Persyst Bob Card Ultra High Res Color 299.00" (2.50) 
cmar nve 00" ; ь5ТБ Graphix Plus! 199.00" (250) 
Tecmar 5MB MAC Drive Upgrade 1.235.00* (26 68) — MÀ ae for MAC 8.25* (1.50) í M € Es ms (simultaneous Mono Graphics & Color) 
Kensington StarterPack 5400' (300) D E OFRECEN" i Р (20) 
BOARDS AND BUFFERS Vaca Suc liri 3347 (250 PASTSix-PackPlus With 64K 195.00" (2.50) ACCESSORIES 
ALSZ-Engine 5115.00" (250) Kensington System Saver Fan 55.97" (1 50) тар Аы d ти ка Ege > Brand Name 05/00 Diskettes 58.95: /1 00) 
AST Мий 170—2 serral/Ciock 155,00° (250) »КоаіаМасиѕюп 158.00" /300) M - 6 15000" (250) Guaranteed for Li! e! Nol Goneric! 
Microsoft Premium Softcard lle 24367 (250) Koala Koalapad Touch Table! 78.00" (! 50] Everex —— 4 ae »05/б0 Bulk Rate Special 59" ea. 
Microtek DumphngiGX 55.00° |250) MER Sup-R-Mod RF Modulation 44.00" ү? 52) ý= ate ы к= Брагин E б — Packaged in 50 with sleeves and labels 
Orange Micro Grappler + 6600: (250) PC Network Cooling Fan withSurge 25.00" (250) TT aa 9.00 (2.50) Guaranteed for Lue! 
Orange Micro Serial Grappler 6600 (250) Protector & Dual Outlets СИЗО REESE Ра нш. ЪРС Network Replacement 130 Watt 76.00" (270) 


IBM-PCPowerSuppiy—Give s your PC the same 
Capacityas an XT Good foraddin Tape Drives 


Ouadram e RAM-80 88.00“ (250) includes Free Fisp & File Case PPC Network VO Plus ti Clone 69.00 (250) {without need fora piggy back unit) and lar 
Шы: ==. m 1 d 2 1 Seral? 140.00° (250) These Disketfes are Guaranteed for LHe! No Genetics! Cunt n K 170.00" (250) capacity disk HR = 

fock Expandable to K 1 prove à Р ; Keyboa B 
deco m ai Т 104.00: (2 50) Sony MAC Diskettes (Box of 10) 22.95 a 50) TecmarCaptain Multifunction Cardw/0K 146.00* (2 50) SMA PCDoucumate: ғ Templates 9,98 n. 00) 


MEMORY CHIPS 


(All Memory Chips Guaranteed for Life!) 
Wholesale 


РЕАК Memory Upgrade Kia (9 Chips) S5.40* 
Ouantiy Discounts Available! 

b 64K Dynamic Ram Chips (Each) 

» 256K Dynamic Ram Chips (Each) 


9 128K IBM AT Piggyback Chips (Each) 


EXTERNAL MODEMS 


S205.00* 
125.00" 
340.00" 
317.00" 


60" 
3.00" 
4.00” 


(1 00) 
ít 00) 
(1 00) 


Anchor Signalman Express 
Hayes Smarimodem 300 
HayesSmartmodem 1200 
Hayes Smarimodem 1200B wit hnew 
Smaricom i! VT1OO Emulator 
Hayes Smartmodem 1200BAlone 
bHayes Smartmodem 2400 
Prometheus Promodem 1200 
External 100% Hayes Compatible 
P U.S. Robotics Courier 2400BP S Modem 
®U.S. Roboties Password 
LOWEST PRICE 12008Р5 Modem! 


265.00* 
535.00* 
276.00" 


450.00* 
195.00* 


00)” 


МОМІТОН5 


Amdek Video 3006 Composite Green 
Amdek Video 300A Composite Amber 
Amdek Video 310A IBM Type Amber 
Amdek Color J00-Compoasie 
Amdek Color 600—High Res RGB 
Amdek Color 700-Uilra High Res 
Amdek Color 710— 700 w/Non Glare 
Long Phosphor 
Princeton HX-12 RGB Monitor 
Princeton MAX-12e 
Work with Cotor or Mono Card! 
Quadram Ouadchromeil New! 
640X200 RGB wi t4" Screen! 
Black, Phosphor Mask/IBM Case 
b Samsung 12" ТТІ. IBM Type Amber 


$110.00° 


Wholesale 


(3 00) 
(3 00) 
ЇЗ 00) 
(4 64) 


120.00" 
130,00" 
215.00" 
365.00" (7.88) 
455.00" 19.83) 
475,89" (10.48) 


CALL 
CALL 


350.00" (756) 


85.00" (500) 


A great Iookung/periormmg monochrome trom the 


manutaclurer of IBM's own color monitor 
Taxan 440 Super Hi Res RGB 


495.00" (10691 


Currently Available works with Регѕуѕ: Bob Card 


Zenith ZVM 1230A GreenHiRes/ 
NonGlare 


TERMS & CONDITIONS 
“ӘС NETWORK—Memibers pay just 8% above the wholesale price, plus shipping. All prices reflect a 3% cash discount. 
Миттит shipping $2 50 per order International orders call for shipping & handfing charges Money Orders, personal 
andcompany checks please allow 10 working days to clear All prices subject to change without roce! 
TRENT BEFORE YOU BUY —Members are eligible to join ine NETWORK's Business and Game solteare Rental Libranes 
and evaluate products for a full 14 (Regular) or 30 (VIP) days to see fil meets your needs. And The NETWORK'S rental 
charges are far less than other software rental.services—Ju st 20% OF THE MEMBER WHOLESALEPRICE. Rental titles 
available in IBM/Apple/MAC and CP/M Formats. Hardware prices highlited by & reflect recent major pnce reductions. 


81.00: 475) 


for Lotus/DBase/Muttimate andothers (Each) 


COMPLETE SYSTEMS 


Apple Macintosh Base Systems 
AT&T630O0PCCPU2 

128K!2Ftoppy! 1 Serial; t Рагаће! 
АТАТ 7 300UxPC 

{OMB HardDisk: 1 Floppy! 5f 2K 


Wholesale 


CALL 
$1,575,00° (34 02) 
3,699.00* (79.90) PIBMPC Professional Hard Dish 


COMPAQ DeskPro/TapeBackupSystem 2,951.94" (6370) 


w/640K/ 1 Floppy! 10MB Hard Ок! 
10МВ Tape Drve/Monitor 


b Citizen MSP- 10 NEW! 
160C PS/BÜCOL/Fric + Trac 
b Citizen MSP-15 NEW! 
I60CPS/ 132COL/F ric + Trac 
PCilizen MSP-20 NEW 
200CPS/BOCOL/Fric > Trac 
b Citizen MSP-25 NEW! 
200CPS! t32COL/Fric + Trac 
b Citizen Premiere 35 NEW! 
35CPS Daiseywheet/1T32COL! Frie + Trac 
bEpson і Х-80 100CPS 80COL £ О Mode 
New Model 
PEpson ҒХ-Я5 
PEpson FX. 185 
EpsonLQ-1500 
Epson 502000 NEW? inkjet Painter 


5265.00" 


Wholesale 


FCOMPAQHarcD'skPortable £2,235.00* (48.28) 
tüMBHardDisk/Floppy/256K 
PIBMPCBase System 2DSDD/FDC/256K 1,425.00" (30 78} 
1,703.00" (36 93) 
IBM PC/AT Base System- 1.2MB 2,795.00* (60.37) 
Floppy/256K 
IBM AT Professional System CALL 


12MB Floppy!20MB Hard Disk! 1 Ser! 1? Par/512K 


PRINTERS 


(5 72) 


350.00* (7.56) 


350.00" (756j 
489.00" (10.76) 
569.00" (1223) 
189.00* 


293.00" 
423.00" 


106CPS LO Modei t 76CPS Dr ali’ 1 32COL 


Epson ОХ 35 J5CP S 
Letter Ouafity Printer 
PNEC 2030 20CP5 LO Parallel 
b NEC 2050 20CPS teter Ouatily Printer 


588.00" (12 29} 


605.00" (1300) 
605.00" (1300) 


{4 30) 


(6 46) 
(927i 

799.00" 117 26) 
1.358.00" (29 35) 


РМЕС 353033CPS LO Paratiel 
PNEC 3550 33CPS Lener Ouaity Printer 
PNEC 8850 55CPSPrinter 
РМЕС Pinwraer 2 New! Color Dol Matrix 
Ойшілік LA 182New 120CPS/LO 
Model! Fac/iBM Graphics + more 
Okidata ML 192 New Sleek Design! 
TIBOCPS/LO Mode/Fricil BM Graphics 
Okidata Color 20 80СР5/ 100 + 
Cotors/LO Mode/iBM Graphres/ + More 
(Requires interface} 
Okidata ‘BM interface lor Okimate 
Cclor 20 
Okidata ML84P 200CPS 132COL CALL 
Okidata ML93P 160CPS Wide Platen CALL 
Okidata 2410P Pacemark 350C OL CALL 
QumeSprini 11/40 40CPS LeiterOually 1,155.00" (24 00) 
Star Micronics Power type ‘8CPS 300.00" (648) 
Letter Quality 
Toshiba P1340 80COL/ 144CPS 450.00" (9.72) 
Toshiba P35! New! 288C PS! 132COL. 975.00" (21.00) 


S 888.00" (19 18) 
820.00“ (1987) 
1,330.00" |28 73) 
599.00" (12 94) 
CALL 


CALL 
CALL 


CALL 


NENNEN РС NETWORK е MEMBERSHIP APPLICATION. ШЕШШ 
YES! Please enroll me as a member in the PC NETWORK™ and send my catalog featuring 
thousands of computer products, all at just 896 above DEALER WHOLESALE PHICES. I will 
also periodically receive "THE PRINTOUT”, a special up-date on merchandise at prices 
BELOW even those in my wholesale catalog, and all the other exclusive, money-saving 
services available to Members. 


I am under no obligation to buy anything. My complete satisfaction is guaranteed. 


Please check () all boxes that apply: 316 
@ Basic Membership @ Special V.I.P. Membership 
With 14 Day Rentals With 30 Day Rentals 
O One-year membership for $8 [1 One-year membership for $15 
O Two-year membership for $15 (SAVE $1) O Two-year membership for $25 (SAVE $5) 
[1 Business Software Rental Library for O BOTH Business and Game Software 
$25 add'l. per year — members only Rental Libraries for $30 add'l. 
[] Games Software Rental Library for per year— V.I.P, members only 


$10 add'l. per year — members only 
О Bill my credit сага: Û VISA O MasterCard Û American Express 


каш TT TTT LITT TTT T 
Number: Date 


mo. year 
O Check or money order enclosed for $ 


Name 
Address Apt. No. 
Û N 7 


Telephone ( нанын "БЫШ 
Му computer(s)is: O IBM PC O IBM-XT LU IBM-AT Û Appel O Macintosh O Other 


Coq, | AC --—^S—qQD'"————CQUO———— 
(Signature required to validate membership) Copyright © 1985, PC NETWORK INC. 


ee PC NETWORK е MEMBERSHIP APPLICATION. ШЕН 


YES! Please enroll me as a member in the PC NETWORK™ and send my catalog featuring 
thousands of computer products, all at just 8% above DEALER WHOLESALE PRICES. | will 
also periodically receive "THE PRINTOUT”, a special up-date on merchandise at prices 
BELOW even those in my wholesale catalog, and all the other exclusive, money-saving 
services available to Members. 


(ат under no obligation to buy anything. My complete satisfaction is guaranteed. 


Please check () all boxes that apply: 316 
© Basic Membership @ Special V.I.P. Membership 
With 14 Day Rentals With 30 Day Rentals 
[] One-year membership for $8 [] One-year membership for $15 
О Two-year membership for $15 (SAVE $1) 0 Two-year membership for $25 (SAVE $5) 
[] Business Software Rental Library for 1 BOTH Business and Game Software 
$25 add'l. per year— members only Rental Libraries for $30 add'l. 
O Games Software Rental Library for per year—V.I.P. members only 


$10 ааа". per year —members only 
О Bil my credit сага: O VISA O MasterCard O American Express 


кае: 
Number: Date 


mo. year 
О Check or money order enclosed for $ 
Name 
Address Apt. No. 
^ ——————— BP _ H 
Telephone ( 


My computer(s) is; O IBM РС D iBM-XT DO iBM-AT О Applell DO Macintosh О Other 


Нии ت‎ ——————— 
(Signature required to validate membership) Copyright © 1985, PC NETWORK INC. 


BUSINESS REPLY CARD 


First Class Permit No. 14823 Chicago, IL 


POSTAGE WILL BE PAID BY ADDRESSEE 


PC NETWORK 
320 West Ohio 
Chicago, Illinois 60610 


BUSINESS REPLY CARD 


First Class Permit No. 14823 Chicago, IL 


POSTAGE WILL BE PAID BY ADDRESSEE 


PC NETWORK 
320 West Ohio 
Chicago, Illinois 60610 


NO POSTAGE 
NECESSARY 
IF MAILED 


IN THE 
UNITED STATES 


| 
| 


NO POSTAGE 
NECESSARY 
IF MAILED 


IN THE 
UNITED STATES 


IBM PC BASE IBM PC 


SYSTEM . HARD DISK SYSTEM 
IBM PC w/256K IBM PC w/256K 

Floppy Drive Controller e Floppy Drive Controller 

2 Double Sided Double à 1 Double Sided Double 
Density Disk Drives m Density Disk Drive 

Mix am МЕЙ ип Half Height 1008 
your Favorite Monitor 
CO rines Disk Subsystem 


$1,425.00*.  -- $1, 709. 00* 


CALLFOR LOE gets | | 
IEm.] ENN 
PORTABLE | ~~ DESKPRO SYSTEM 
HARD DISK SYSTEM WITH TAPE BACKUP 
w256K/1 Floppy! 10MB Hard Disk 640K CPU/1 Ғіорру/10МВ Hard Disk 


10MB Tape Drive/Monitor 


$2,235.00" wows 
$2 369.00* w/20me 


$2,951 .94* ovs 
$3 151 .94* w/20MB 


= МАСІМТОЅН 
SYSTEMS 


64K IBM PC MEMORY EXPANSION KITS 
Quantity Discounts Available. 
Guaranteed for Life! 


LU 


DISKETTES 


Guaranteed for Life! 
Brand name diskettes 
available in boxes of 10 
orinbulkpacksof50 


1/2 HEIGHT DS/DD 
DISK DRIVES 


The Network buys direct 
and makes fantastic deals 
with manufacturers like MPI/ 


Quantity of 100 Sets Set of 9 Chips 


53.96"... 95. 40" 


INTERNAL РС HARD DISK 


Low Power/Automatic Boot. Works on standard PC's 
and Compatibles. Includes drive/controller/cables/ 
mounting hardware and instructions. 


Full one year warranty! 


, " А Tandon/CDC/Shugart/Qume/ 10MB 
TEACand othersto bring you 
ED. fantastic prices оп Name 3 3 0 0 0" 
5 Brand drives for your PC/AT/ и 
XT/jr/or Compatible. 20MB 
59.00* 420.00* 
a | 5 


Quantity Drscounts Available Quantity Discount Available 


Word Perfect 


$190.00* 
MuftiMate 


*Members pay 8% above this wholesale price plus shipping. 


CALL TOLL FREE 1-800-621-S-A-V-E (remversnips) 
In Illinois call (312) 280-0002 Validation code: B316 
TM & R—Registered trademark of IBM/COMPAQ/APPLE 
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Inquiry 273 н 


PC ЕТТІ 


GET THE NETWORK ADVANTAGE!!! 


SEE WHY OVER 100,000 HAVE JOINED 
MAKING US THE NATION'S #1 SOURCE 
FOR EVERYTHING IN COMPUTING... 
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THREE BYTE STAFF MEMBERS, Jon Edwards, Phillip Robinson, and Brenda 
McLaughlin, have put together a preliminary but detailed evaluation of the 
Atari 520ST. They summarize the hardware of the 520ST as "the 68000 un- 
bounded.” Among the features they were impressed with are the quality of 
video output (though you must choose between monochrome and color). the 
speed of the disk I/O, and the variety of ports. An unfinished operating system 
and minimal application software did not dampen their overall impression. 

The subject of analog-to-digital conversion is one that Steve Ciarcia returns 
to every few years. He does this largely so that new readers can learn the 
basics. For readers who have been around for a while, he also includes the 
latest conversion interface. This month's column is no exception. Steve 
discusses the basics and then describes a 16-channel 12-bit high-speed A/D 
converter. 

"ОБА" is a product preview about an integrated software package that com- 
bines word processing and file management with a full macro facility and an 
effective natural-language interface—your Intelligent Assistant. By entering nor- 
mal English phrases and sentences, you can carry on a conversation with your 
Assistant and get a lot of information into and out of your database. Jon 
Edwards provides a sample session іп "Q&A; discusses some of its drawbacks, 
and compares it with other natural-language database products. 

Last month, Jonathan Amsterdam began a three-part article on a compiler 
for his high-level language called SIMPL. This month, he describes the part 
of the compiler that handles procedures and functions, also known as routines. 
The routines of SIMPL are similar to those of Pascal, and like most routines, 
they're useful for programmers but difficult to compile. 

Large software projects can be undertaken by simply reusing the same 
modules of code in different programs. Modula-2 imposes some restrictions 
to this method, and Namir Clement Shammas, author of "Create Reusable 
Modules,” offers a program strategy as a solution. The strategy involves the 
creation of capsule editors, the advantages of which include customization 
of programs, lowered costs, and increased reliability. 

Creating three-dimensional graphics on microcomputers has been a popular 
subject with both BYTE readers and authors. In "Budget 3-D Graphics" (March 
1985), author Tom Clune looked at the program SURF. which includes such 
advantages as hidden-line removal and the ability to rotate the plot around 
three axes. This month we have "Easy 3-D Graphics" by Henning Mittelbach. 
The author has written a low-cost, three-dimensional graphics program for 
the IBM Personal Computer, the Apple Macintosh, and the Apple Il family. 
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The 68000 
unbounded 


Editor's note: The following is a BYTE prod- : 


uct description. It is not a review—for several 
reasons. Some of the equipment we received, 
such as the hard-disk drive, were prototypes, 
and at the time of this writing, software is 
scarce. Atari has not yet completed its BASIC 
interpreter, and the operating system, TOS, 
remains unfinished. Nonetheless, we are as in- 
tensely interested as our readership in new 
technology, and we feel we have learned 
enough to share some of the results of our in- 
vestigations. We began our work on this de- 
scription as soon as we were able to get a sys- 
tem from Atari. A full review will follow in 
a subsequent issue. 


or many years the public 
has equated the Atari 
name with arcade games 
and joysticks. In truth, the 
Atari 400/800/XL computer line is 
technically at least comparable if not 
better than other 8-bit machines, so 
it should not be a surprise that the 
company's latest venture, the 520ST 
(see photo 1), is a competitive 68000 
system. Indeed, we are most im- 
pressed with the clarity of the graph- 
ics, with the speed of the disk I/O 
(input/output), and with the 520ST's 
value. 

The system is not without its prob- 
lems. The desktop is less effective 
than the Macintosh's, the keyboard 
has an awkward feel, and the current 
operating system makes it impossible 
to switch between high-resolution 
monochrome and low- or medium- 
resolution color without installing the 
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PRODUCT DESCRIPTION 


THE 


ATARI 5205Т 


other monitor and rebooting. None- 
theless, we are left with a very 
favorable impression; several soft- 
ware-development languages are al- 
ready available, including FORTH, 
Modula-2, and C. With them, you can 
tap the power of the 68000 at a most 
reasonable price. 


SYSTEM DESCRIPTION 

The Atari 520ST is a keyboard com- 
puter. Like the Commodore 64 and 
the Atari 400/800, the 520ST key- 
board unit contains the microproces- 
sor, the memory, the video and sound 
circuitry, and so on. The power sup- 
ply, disk drives, and monitor are ex- 
ternal devices. The 520ST has a vari- 
ety of ports, but there are no internal 
expansion slots. 

The In Brief box on page 90 sum- 
marizes the features of the Atari 
520ST. For $799, you get the CPU, a 
12-inch diagonal monochrome moni- 
tor, and one external single-sided 
double-density floppy-disk drive. For 
$999, you get the same system with 
a 12-inch RGB analog monitor in place 
of the monochrome monitor (see 
photo I). Both systems provide 512K 
bytes of RAM (random-access read/ 
write memory), a Motorola 68000 
microprocessor, MIDI ports with a 
transfer rate of 31,250 bps (bits per 
second), a DMA (direct memory ac- 
cess) port with a transfer rate of 10 
megabits per second for a hard disk 
or CD-ROM (compact-disk read-only 
memory), and much, much more. To 
be sure, owners will make some sacri- 
fices. The unit does not have an RF 
(radio frequency) modulator for tele- 
vision output, every peripheral has a 
separate power supply (wire haters 
beware), and the operating system 


currently rests in RAM, stealing over 
200K bytes from your workspace. We 
have summarized other problems 
below, but almost all are insignificant 
when you consider what you do get 
for the money. And rest assured, the 
system works. Our first system, like 
most of the first production units, had 
to have several chips reseated. It now 
functions properly, and we have not 
heard of any similar quality-control 
problems on the latest 5 20575. 


THE HARDWARE DESIGN 

The heart of the 520ST is the 
MC68000, with its 16-bit data bus and 
24-bit address bus, running at 8 MHz 
(see figure 1). The rest of the system 
was designed to stay out of the 
680005 way. (See the 520ST mother- 
board in photo 2.) 

The Atari design team began work 
on the 520ST in May 1984. From the 
start, they had several specific goals 
in mind. The first wasto choose a fast 
microprocessor and do everything to 
let it run effectively at full speed. To 
the Atari team, that meant maximiz- 
ing bus bandwidth and relegating as 

(continued) 
Jon R. Edwards is a technical editor, Phillip 
Robinson is a senior technical editor, and 
Brenda McLaughlin is an associate news 
editor for BYTE. They can be contacted at 
BYTE, POB 372, Hancock, NH 03449. 


BY JoN R. EDWARDS, PHILLIP ROBINSON, AND BRENDA MCLAUGHLIN 


(b) fel 


Photo 1: The Atari 520ST, shown here with the color monitor and two single-sided double-density disk drives. (a) On the right side 
of the keyboard unit are two joystick/mouse ports. (b) On the left is the 128K-byte ROM cartridge port. (c) The rear of the disk 
drives has specific ports for VO in and ПО out. 
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many mundane tasks as possible from 
the microprocessor to other chips. 
Second, according to Shiraz Shivji. 
Atari's vice president for research and 
development. “We didn't want to rein- 
vent the wheel ... things that were 
available that could offload the pro- 
cessor—we wanted to use" A direct 
result of that goal was the use of 
several standard chips (such as the 
Western Digital WD1772 for floppy- 
disk-drive control) and use of custom 
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CMOS (complementary metal-oxide 
semiconductor) chips for perfor- 
mance, reliability; and manufac- 
turability. All four custom chips—Glue, 
the Memory Controller, the Video 
Shifter, and the DMA chip—share 
many of the 520ST's duties. 

Third, the 520ST had to provide high- 
quality color displays. Finally, the design 
team wanted to give the 520ST ex- 
cellent /O capabilities. That goal is re- 
flected in both the variety of ports that 
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Figure 1: The system block diagram for the Atari 520ST. 
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surround the 520ST and in the high 
speed of the DMA (hard-disk) port. 


MEMORY 
The 520ST currently includes 512K 
bytes of RAM and 16K bytes of ROM. 
The RAM consists of sixteen 256K-bit 
dynamic RAM chips that are rated at 
150 ns (nanoseconds). Atari is already 
talking about I-megabyte and 
2-megabyte (RAM) versions of this 
same computer. The 68000 CPU (cen- 
tral processing unit) can directly ad- 
dress up to 16 megabytes of ROM 
and RAM, but the present Memory 
Controller chip can only work with 4 
megabytes. The circuit board has 
room, but it will need a slight redesign 
to use the I-megabit dynamic RAMs 
when they become available. (The 
|-megabit chips have two more pins 
than the 16-pin 256K-bit chips they 
would replace and also would have 
some of the signals on different pins. 
This change would require a small 
modification in manufacturing.) 
Memory is configured as five 64K- 
byte sets of ROM and one configur- 
able bank of 128K bytes, 512K bytes, 
or 2 megabytes of RAM. (Early in 
1985, Atari mentioned a possible 
128K byte RAM version of the ST) 
Software determines the ROM con- 
figuration. A shadow-test algorithm 
that loads a Memory Configuration 
register determines the RAM con- 
figuration. When the computer is 
turned on, this algorithm tries to write 
to and read from memory addresses 
unique to the possible configurations. 
The memory map is shown in figure 
2. The first 2K bytes (lowest address 
values) are reserved for the exception 
vector table and the supervisor stack. 
These 2K bytes—and the I/O space— 
are protected: They can only be ac- 
cessed when the CPU is in supervisor 
mode. Four words of ROM are shad- 
owed at the start of RAM for the reset 
stack pointer and the program 
counter. 


VIDEO MEMORY 

The Atari 520ST offers three display 
resolutions. The highest resolution is 
a noninterlaced monochrome 640- by 


ATARI 5205Т 


" 1 


a 


E] 

қ 

e 

. 

е r, 

"d 

* 

E 

a 
~ 


Tem к= j 
een | 
gpl. ii шы. . mmm "rtu | 
= r * | 


Th PEELED |i 


ai Нн 
F 


e 


droog da 
й 


ПРЕ ——————— —À 


CREE lm р a a а L 
i "ةم‎ фа 
PTO COLE tra TITY iad @ ДШ, 


iB "ETE 5, Жая 


e 
I 


i 
4 


т 
Ф 
т 


de в в ањ а вш ти. шағ 
PI - zog 
в а шшш и 


г D prap ИНИ: ia 
ІТ. r TR HUHIE ТІЛЕГІ 


шан a à шш 
es іт Р 
as Ww. : a E^ 


+ =p Е 
ГЕ Pea TT ra th mmu 


- PT eee tT ee. 


TN 


Tha * ШЕНЕНЕТЕНЕНШЕЯ , 


a eee røpe 


r^ 


Photo 2: The Atari 520ST motherboard. 
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--ST MEMORY MAP- ---- 


0000 ROM RESET. SUPERVISOR STACK POINTER 
0004 ROM RESET: PROGRAM COUNTER 
0008 RAM OK -BYTE RAM 


| 128K-BYTE RAM 


512K-BYTE RAM 


320K-BYTE ROM 


RESET: SUPERVISOR STACK POINTER 
RESET: PROGRAM COUNTER 
192K-BYTE ROM 

OK-BYTE ROM 


CONFIGURATION REGISTERS 
DISPLAY REGISTERS 
RESERVED 

DMA/DISK REGISTERS 
SOUND REGISTERS 


Ға00 1/0 MC68XXX REGISTERS 
00 1/0 MC68XX REGISTERS 


Figure 2: The 520ST memory map. 


Photo 3: Low-resolution graphics offer 16 colors in a 320- by 200-pixel array. 
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400-pixel mode that is output at 70 
Hz. The maximum color resolution, 
"medium resolution,” is 640 by 200 
pixels with 4 colors (see photo 3). 
Low-resolution color is 320 by 200 
pixels with 16 colors. 

Bit maps in the main RAM store all 
of the displayed images (see figure 3). 
A special interleaving scheme, man- 
aged by the Memory Controller chip, 
allows the CPU and video to share 
memory efficiently. Each display 
mode uses a 32K-byte bit map in 
memory, each starting at a 256-byte 
hal-page boundary in RAM. This 
memory is a contiguous chunk con- 
figured as n logical planes of 16-bit 
words. The Video Base Address reg- 
ister holds the starting address of dis- 
play memory. a value that is loaded 
into the Video Address Counter reg- 
ister and incremented to determine 
which plane a word is in. 

These registers make video pro- 
gramming straightforward. You 
choose a mode, select the address for 
the start of the screen, and then you 
have a bit-map screen in memory that 
is affected only by the color palette. 

The Video Shifter chip takes words 
from video-display memory (in 
general RAM) and combines them ac- 
cording to the mode selected and the 
position of the word (see figure 4). It 
then interprets the bits as an index to 
the color lookup palette. That infor- 
mation is then shifted out to 3-bit 
digital-to-analog converters that pro- 
duce the analog RGB (red-green-blue) 
output. 


COLOR PALETTE 

The 320- by 200-pixel color resolution 
uses four planes, the 640 by 200 color 
resolution uses two planes, and the 
640 by 400 monochrome uses one 
plane. The 16-bit color lookup palette 
has 9 bits of color per entry, 3 bits 
each of red, green, and blue aligned 
on low-nybble boundaries. This ar- 
rangement generates eight levels 
each of red, green, and blue, for a 
total of 512 possible colors. 

The 320 by 200 (four-plane) mode 
can index all 16 palette colors, but the 
640 by 200 (two-plane) mode works 
with only the first 4 palette entries. 


ATARI 520ST 


The 640 by 400 monochrome mode 
bypasses the palette, instead employ- 
ing an inverter for inverse video. The 
inverter is controled by bit O of 
palette color O. Palette color O also 
assigns a border color in multiplane 
mode and a white or black border in 
monochrome mode. 

A single call to BIOS (basic input/ 
output system) can change the colors 
in the palette registers. You could 
show all 512 colors on a single screen 
by making such calls on the fly. The 
520ST does not have any hardware 
provision for sprites or player-objects, 
graphics tools that are found in the 
Commodore 64, Amiga, and Atari 
800. It does have bit-blitting, but only 
in the GEM software. 


MEMORY CONTROLLER 

Using the data bus efficiently was an 
absolute priority in the design of the 
520ST. The CPU makes frequent use 
of the bus: The designers noticed that 
between 30 and 40 percent of pro- 
gram instructions would be store and 
load types. And the video display 
needs constant refreshing from mem- 
ory. After all, in a bit-mapped system 
such as this, the display on the screen 
is virtually an image of what is in the 
RAM chips. 

A 68000 running at 8 MHz takes 
500 ns for each memory-access cycle. 
But during the first 250 ns of that time, 
it isnt looking at the data bus. Instead, 
it is just setting up the address bus 
and performing handshaking func- 
tions. Shivji explains that his team 
decided to use memory chips that 
could be read.in a 250-ns slot, and 
then to put a Memory Controller 
custom chip between the CPU and 
memory. The same controller also sits 
between the Video Shifter custom 
chip and memory. 

During the first 250 ns of the 
68000's 500-ns read cycle, the Mem- 
ory Controller gives the Video Shifter 
access to RAM. Then, when the 
68000 is ready—during the second 
250 ns of the read cycle—the Memory 
Controller turns RAM access over to 
the CPU. The Video Shifter and CPU 
keep taking turns. Because the RAM 
is twice as fast as the microprocessor, 
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Figure 3: Organization of bit-plane data in memory. 
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Figure 4: The flow of data from video memory to analog RGB output. 


the 68000 can run at full speed and 
read or write to RAM as it desires 
without disturbing the refreshing of 
the display. More important, CPU 
tasks wont be put on hold while the 
videocircuitry makes heavy demands 
on memory for high-resolution data. 

Occasionally because the 68000 
has an asynchronous bus that you 
cannot lock exactly with the video cir- 
cuitry, missed cycles will occur. All 
that happens is that the CPU has to 
Wait one 2 50-ns cycle, a rare event ac- 
cording to Shivji. 


GLUE 

The Glue chip reduces the overall chip 
count on the board by integrating the 
functions of many smaller chips into 
one device. Glue generates chip 
selects, handles handshaking (for 
parts that aren't 68000-bus-oriented), 
and generates both the video timing 
and the interrupt controls. Although 
the 68901 handles part of the inter- 
rupt management task, Glue takes the 


interrupt from the 68901 and deter- 
mines its priority with respect to the 
vertical and horizontal interrupts. Glue 
also handles the actual interrupt 
acknowledge cycles. 


I/O CHIP 

The 68901 MFP (multifunction periph- 
eral) chip is a standard member of the 
68000 family and provides serial I/O, 
parallel ЏО, timers, and counters. It 
has eight parallel I/O pins; a 16-source 
interrupt controller with program- 
mable service modes, including poll- 
ing and vector generation: four sepa- 
rate timers with individually program- 
mable prescaling; and a single- 
channel, full-duplex USART (universal 
synchronous/asynchronous receiver/ 
transmitter). 


SOUND 

The Yamaha YM2149 sound chip has 

three independent monophonic 

voices and uses a 2-MHz clock input 
(continued) 
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Name 
Atari 520ST 


Price 
Monochrome system $799 
Color system $999 


Main Memory 
512K bytes of dynamic RAM. Expansion to 4 megabytes may be possible in the future 
through the use of a planned 8-slot expansion interface. 


Graphics 
Three modes: 640- by 400-pixel monochrome, 320 by 200 with 16 colors, and 640 by 200 
with 4 colors 


Floppy-Disk Drive 
Bundled, external 31/2-inch single-sided double-density drive with capacity of 360K bytes. 
System supports maximum of two floppy-disk drives. 


Interfaces 

MIDI in and MIDI out ports 

Monitor port (supports RGB analog, high-resolution monochrome) 
Centronics parallel printer port (supports Epson-compatible printers) 
HS-232C serial port 

Floppy-disk port 

Hard-disk port (10-megabit-per-second DMA transfer rate) 
128K-byte ROM cartridge port 

Ports for mouse or two joysticks 


Optional Peripherals/Expansion 


SF354 single-sided drive $199 
SF314 double-sided drive $299 
1-megabyte RAM upgrade (Lemon Micro, Redondo Beach, СА) $300 
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to produce tones from 30 Hz up to 
125 kHz—more than the human audio 
range. The chip also has a noise chan- 
nel. Atari documentation calls this 
chip the PSG (Programmable Sound 
Generator). The three channels of out- 
put are mixed, converted by a built- 
in digital-to-analog converter, and sent 
to a monitor speaker. The designers 
were also able to use some ports and 
registers on the PSG for activities 
completely unrelated to sound gen- 
eration, such as controlling parts of 
the parallel and serial ports. 

The registers for the voices control 
a basic square wave while the Noise 
Generator register controls a frequen- 
cy-modulated square wave of pseudo- 
random pulse width. You can mix 
tones and noise over individual chan- 
nels by using the Mixer Control reg- 
ister. Amplitude registers allow you to 
choose fixed or variable (Envelope- 
register-determined) amplitude. 


DMA PORT 

The 520ST ports fill the entire back 
and sides of the keyboard unit (see 
photo 4). One of the strongest fea- 
tures of the 520ST is the built-in DMA 
port. Using a CPU to move large 
blocks of data between memory and 
external devices is neither fast nor ef- 
ficient. DMA was created to provide 
a speedy channel for such transfers 
and to leave the CPU free to calculate. 
Without help from the CPU, the Atari's 
DMA port can move data at 10 mega- 
bits per second, a rate twice the stan- 
dard hard-disk transfer rate and much 
higher, for example, than the Macin- 
tosh, which must make do with a 
much slower serial port. In addition, 
the port can handle up to eight daisy- 
chained devices and is the opening to 
practical use of CD-ROMs and many 
other devices. 


DMA CONTROLLER 
The Memory Controller and Glue 
custom chips contain parts of the 
DMA function, but it is the DMA 
custom chip that directs the high- 
speed data transfer through the DMA 
port. The DMA controller and the 
CPU have equal access to the bus: A 
(continued) 
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tors offer Green, Amber, | Resolution » P P 
B&W Reverse, and a White 4,000 Character 100% Compatible Artist II® STB 4009 
on Blue Background as their AMBER Display Capability with the new and others for 
pes же um of mono- — 0.31mm Dot Pitch generation of the IBM PC, XT, and AT. 
chrome options. Панк адрасат азат UAT 

i — 24.75Khz Scan graphics boards $775.00 Suggested 


Only Taxan offers such 
a wide variety of mono- 
chrome capabilities. 


Taxan (555], Retail 
Persyst В.О.В.%, 
Sigma 4009, 


Frequency 


5,1985 Taxan Corporation 


TAXAN CORPORATION TAXAN EAST, MIDDLESEX BUSINESS CTR. 
18005 CORTNEY CT., 111 CORPORATE BLVD. SUITE E 
o Q INDUSTRY, CA 91748 (818) 810-1291 S. PLAINSFIELD, NJ 07080 [201]769-6500 


"IBM, IBM PC, XT and AT are registered trademarks of Internationa! Business Machines Corp.. "APPLE is a registered trademark of Apple Computers Inc., *TAXAN 555 is a registered trademark of Texan Corp, *PERSYST ВОВ. 
Isa ا‎ trademark of Emulex Corp., *SIGMA 400 is a registered trademark of Sigma Designs, *ARTIST Il is a registered trademark of Contro! Systems, “STB 400 is a registered trademark of STB Systems, Inc. AT&T 6300 
and 6300 Plus are registered trademarks of АПАТ information Systems, Inc. 
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first-come, first-served scheme 
handles contention. Only one DMA 
operation can take place at atime. A 
DMA operation depends on the base 
address, the count, and the read/write 
status values the program loads into 
the DMA Base Address and Counter 
register. In addition, two bits are used 
as address lines to steer the output 
of the DMA to the floppy-disk port or 
to the hard-disk port. 

DMA occurs in bursts, with the 
DMA chip storing information in its 
32-byte FIFO (first-in/first-out) buffer 


and then sending it in a hurry to either 
RAM or to the outside world. The 
DMA chip and the 68000 CPU have 
equal access to RAM and compete for 
the same cycles. The DMA chip's 10- 
megabit-per-second rate is equivalent 
to 1.25 megabytes per second or 
625K words per second. (The trans- 
fers to and from memory in the 520ST 
are handled in 16-bit words.) The 
68000 can access memory every 500 
ns. That means its maximum bus use 
is 2,000,000 words per second. A 
worst-case calculation (dividing the 


Photo 4: The back panel of the 520ST. From left to right are a reset button, the 
onloff switch, power cable, MIDI out and MIDI in, the monitor port, 25-pin Centronics 
parallel printer port, an RS-232C serial port, the floppy-disk port, and the hard-disk 
(DMA) port. Out of view, on the sides, are the joystick/mouse ports and the 128K-byte 
ROM cartridge port. Unfortunately for left-handed users, the attachment cables for the 
disk drives and for the mouse are short. All but the most inventive users will place the 


drives on the left and the mouse on the right. 
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Photo 5: The 520ST keyboard. Wider keytops and the rhomboid shape of the 
function keys lessen the utility of an otherwise full-featured, well-designed layout. 
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625K words/second rate by the 
2,000,000 words/second rate) shows 
that DMA cannot use more than 33 
percent of the CPU bus cycles. 

A more realistic calculation assumes 
a 5-megabit-per-second rate for DMA 
(the standard rate for hard-disk drives) 
and does not assume that the highest- 
speed bursts of DMA would run con- 
tinuously, or that the CPU would reach 
for memory in every cycle. With these 
assumptions, the DMA would rarely 
borrow even 5 percent of the 68000's 
RAM access cycles. 


PORTS 

The serial port is a standard RS-232C 
interface. Some of its signals come 
from I/O port A of the sound chip, 
while others are routed through the 
68901 chip. The serial port can work 
with asynchronous data-transfer rates 
from 50 to 19,200 bps. 

The parallel port supports the 
strobe and busy signals of the Cen- 
tronics parallel interface standard. 
Both I/O port B of the sound chip and 
the 68901 chip help control these 
lines and the eight read/write data 
bits. The parallel lines of the sound 
chip are bidirectional, which could 
lead to some interesting hacking. For 
example, you might convert a parallel 
printer into a scanning device to 
digitize information. The typical data- 
transfer rate is 4000 bytes per second. 

The two MIDI (musical instrument 
digital interface) ports bear special at- 
tention. MIDI is an industry-standard 
interface for computers and musical 
peripherals. The MIDI ports will allow 
the 520ST to attach directly to exter- 
nal keyboards, synthesizers, and other 
equipment. Atari has even been in- 
vestigating the possible use of the 
MIDI ports for inexpensive network- 
ing of 52057. The interfaces work at 
31,250 bps for serial transfer of infor- 
mation from the keyboard or a pro- 
gram to and from external devices. 
Data is organized as a start bit, eight 
data bits, and one stop bit. 

One of the 6850 chips controls the 
MIDI serial communication. Up to 16 
channels are allowed on the MIDI bus 
in one of three network addressing 

(continued) 


SOLVE PROGRAMMING PROBLEMS 
THE WAY YOU THINK. 


PURE AND SYMBOL. 


Introducing the new APL* PLUS" PC System, Release 5.0 


The shortest distance between 
two points is a straight line. But 
unfortunately, that’s not the case in 
programming. 

Most languages require you to go 
through an enormous number of 


steps before an idea becomes reality. 


That's why the APL * PLUS РС 
System is such a dramatic and 
exciting software tool for serious 
PC programmers and application 
developers. 

Instead of requiring you to 
learn—and write—long-winded 
and complicated programs, APL is 
based on your instinctive ability to 
deal in symbols. And once you begin 
using APL’s quick notations, you'll 
find it the ideal programming 
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environment for all your application 
needs. 

The incredible shortcuts you get 
with APL will let you spend less 
time on drudgery and more time 
creating. Intricate calculations and 
modeling on PC's are a snap. 

The Release 5.0 version features: 
e multi-window, full-screen editing 
e graphics primitives, now with 

EGA support 
° spreadsheet-like numeric 

editing 
e fast Assembler library 
e built-in terminal mode 
e and report formatting. 

Plus concise notation for 
programs like sorting, matrix 
inversions, string searching, 


and more. And the complete pack- 
age price is just $595 with major 
credit cards accepted. 

Actnow,and we'll send you a free 
Convincer Kit. Contact your local 
dealer, or call 800-592-0050 (in 
Maryland, call 301-984-5123) to 
order your system, or for more infor- 
mation about our other APL * PLUS 
products—from our UNLX™ version 
to the new streamlined Pocket АРІ, 
Or write STSC, Inc., 
| Software Publishing Group, 
2115 East Jefferson St., 
Rockville, MD 20852. 

You'll see how symbol 
PLUS * WARE products 
are to use, the very first 
time you use them. 


Problem-solving at the speed of thought.” 


APL * PLUS PC System requires 256K and DOS 2.0 ar later. A soft character set can be used for computers with IBM compatible graphics board. A character generator 
ROM or software is included for the IBM PC or selected compatibles 


PLUS * WARE and Pocket APLare trademarks of STSC, Inc. APL * PLUS is a registered trademark of STSC, Inc. UNIXisa trademark of AT&T Bell Laboratories. 
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modes. The Omni mode addresses all 
units simultaneously and is the default 
mode when the computer is first 
turned on. Poly mode addresses each 
unit separately; Mono mode ad- 
dresses each unit voice separately. 


KEYBOARD AND MOUSE 
The documentation refers to the 94- 
key keyboard (see photo 5) as the Atari 
Intelligent Keyboard because it uses its 
own 1-МН2 6301 microprocessor with 
its own mask- programmed ROM. The 
device scans the keyboard and the joy- 
stick/mouse ports. It provides two-key 
rollover and sends keyboard, mouse, 
trackball. joystick, and time-of-day in- 
formation to one of the 6850 ACIA 
(asynchronous communications inter- 
face adapter) chips on the main com- 
puter board. The lines are bidirec- 
tional, and the 6850 also sends com- 
mands to the keyboard. 

The QWERTY keyboard has a stan- 


SLICER — THE 
SYSTEM THAT 
GROWS TO FIT 
YOUR NEEDS 
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dard Selectric-style layout with 10 
rhomboid function keys, a numeric 
keypad, and four cursor-control keys. 
Many applications for the 520ST will 
use two special keys, Help and Undo. 
We found the keyboard layout pleas- 
ant in appearance and extremely 
functional. It closely resembles the 
DEC VT-100 layout. The Control and 
Return keys are well placed, and the 
Return key is a three-key-size reverse 
L shape and hard to miss. The shape 
of the function keys however, may 
make it difficult to avoid hitting more 
than one. 

More of a problem is the feel of the 
keyboard. Each keytop is % inch wider 
than the keytops on the Macintosh 
and IBM PC keyboards. As a result, the 
keys seem much more closely packed, 
and you may tend to press two at a 
time more often than usual. In addi- 
tion, the keys on our unit required 
noticeably more pressure than do the 


THE SLICER 

Real 16 Bit Power on a Single Board — 

Featuring the Intel 80186 (C) Step CPU 

m Complete 8 MHz 16-bit micro- 
processor on a 6" x 12" board 

m 256K RAM, plus up to 64K EPROM 

SASI port for hard disk controller 

m Two full function RS232C serial ports 
with individually programmed 
transmission rates —50 to 38.4K baud 

ш Software compatibility with the 8086 
and 8088. 

m 8K of EPROM contains drivers for 
peripherals, commands for hardware 
checkout and software testing 

W Software supports most types and 
sizes of disk drives 

m Source for monitor included on disk 

B Bios supports Xebec 1410 and 
Western Digital WD 1002 SHD 
controller for hard disks 


Fully assembled and tested only $895 
THE SLICER 1-MByte uel 
EXPANSION BOARD 


For expanded memory, additional ports, 
and real time clock 


ш 1-MByte additional dynamic RAM 


B 2 RS232C asychronous ports 
with baud rates to 38.4K for 
serial communication 


@ 2 additional serial ports for asynch 
(RS 232) or synch (Zilog 8530 SCC) 
communication 


m Real Time Clock with battery backup 
m Centronics type parallel printer port 
Fully assembled and tested only $750 


keys on most other small systems. 
And, because connectors are attached 
to the rear of the unit, it is relatively 
difficult to adjust the keyboard. 

The mechanical two-button mouse, 
which attaches to a port on the right 
side of the unit, has a resolution of 
100 counts per inch and can handle 
a maximum velocity of 10 inches per 
second. It has a good feel. You will 
use the left button for most manipula- 
tions, including select and dragging 
within GEM. The right button is appli- 
cation-dependent. For example, NEO, 
a low-resolution paint program, uses 
the right button to copy images. There 
are keyboard alternatives to all mouse 
functions, though I suspect few of you 
will ever use them. 


DISK DRIVES 
We were impressed by the high data- 
transfer rate of both the floppy-disk 
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SLICER/1MByte EXPANSION COMBO 
The Slicer (without RAM or RAM 


controllers) with Full 1-MByte мен 
Метогу Ехрапвіоп 
Kit form only $1295 


THE SLICER PC EXPANSION BOARD 
Gives your Slicer high performance 
video capability 

m ІВМ compatible monochrome video 


m Video memory provides 8 pages of 
text or special graphics capability 

m 2 BM type card slots for color video, 
I/O expansion, etc. 


B ІВМ type keyboard port 
Fully assembled and tested only $600 


All boards available in kit forms 

The SLICER Bulletin Board (300/1200 baud) 
612/788-5909 

Runs MS DOS generic software; PC DOS 
program operation not guaranteed 

Also available: The „Slicer 188 $700; 

8087 Math Co-Processor Bd. (call); 10 MB 
Hard Disk $700; W.D. 1002-SHD H.D.C. Bd. 
$200; Enclosures, Power Supply, and 
Support Hardware. 


CP/M 86 $85, CCP/M $250 (Digital 
Research, Inc.); MS DOS $175 
(Microsoft Corp.) 


MasterCard, Visa, Check, Money Order, or C.O.D. 
Allow four weeks for delivery. Prices subject to change 
without notice. 


QUALIFIED DEALER INQUIRIES INVITED 


Slicer Computers Inc. 
2543 Marshall St. N.E. 
Minneapolis, MN 55418 
612/788- 9481 

Telex 501357 

SLICER UD 


SLICER 
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Advanced Business Software 
That's on Speaking Terms with You! 


Power or ease of use. . . until now, you had to choose. The more you had 
of one, the less you had of the other. 


No longer. KnowledgeMan/2 was created to bridge the gap between simple, 
single-function programs and powerful integrated multi-function programs. 
KnowledgeMan/2 is powerful. But you don have to be a computer wiz to tap 
ihat power. Easy-to-use menus help you until you're ready for direct commands. 
if you run into trouble, on-line help screens come to your rescue. Now both the 
casual user and the power user get everything you'd expect in a high-powered 
business software, with the best of hoth worlds— power and ease of use. 

See KnowledgeMan/2 in action! For the name of the dealer nearest you, call 
or write MDBS, РО. Box 248, Lafayette, Indiana 47902, 317/463-2591. 


KNOWLEDGE 


це 


THE UNIVERSAL KNOWLEDCE MANACEMENT SYSTEM 
кар 
ыу; 


KnowledgeMan/2 and MDBS аге registered mdhs 
trademarks of Micro Data Base Systems, Inc. 
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BUT HERE'S SOMETHING THAT WILL — 
AND IT'S FREE! 
Just like our FlexyDisks, BASF Video and 
Audio Cassettes are warranted for a lifetime.” 
And when you buy specially-marked boxes of 
-Æ | BASF FlexyDisks between now and January 31, 
Ty 1986, you have your choice of a free BASF High- 
Grade Chrome Video Cassette (VHS or Beta) or 
two free top-of-the-line BASF Chrome Maxima 11 
Audio Cassettes. Just mail the coupon below, plus 
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тэ Г 
, 
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the special labels and the bar codes from the disk pack- 


ages along with $1.00 for postage and handling. Visit . 
your nearest BASF dealer (to find out where he is, call 
toll-free 1-800-343-4600) and take advantage of our 

free offer and sweepstakes today. 


WIN A COMPLETE $7,500 COMPUTER SYSTEM, 
featuring the new COMPAQ DESKPRO 286” and the Epson" 
MODEL LQ-1500 letter-quality printer, in our new BASF Com- 
تشم‎ sages To enter, simply fill out the coupon below 
P NK and send it to us; or stop by any BASF FlexyDisk" 
| ! dealer between now and January 31, 1986, and 
* fill out the official entry form; or send a postcard 
with your name and address to BASF Giveaway, 
P.O. Box 8920, Westport, CT 06888. 
“Бога copy of the Lifetime Warranty, write BASF Systems 
" Corporation, 19 Crosby Drive, Bedford, MA 01730. 
с 1985, BASF Systems Corporation, Bedford. MA 01730 


COMPAQ DESKPRO 286 is a trademark of COMPAQ Computer Corp. 
Epson 15 a registered trademark of Epson Согрогаіюп 
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FREE CASSETTE REDEMPTION ORDER 
Limit of three (3) Offer Requests per customer, 
each request good for either опе (1) BASF Video 
Cassette or two (2) BASFAudio Cassettes. Here's 
the detail for my total order: 


Mail to: BASF Giveaway, P.O. Box 8920, Westport, CT 06888 
CHECK YOURCHOICES (Limited timeofter: mailbetore 1/31/86): 

LJ Please send me the free cassette(s) indicated at right, and 
enter me in the BASF Computer Sweepstakes. My order repre- 
sents a total of L] one L_]twoL_] three Offer Requests, and | am 


Quantity 
enclosing for each request the specialotfer sticker(s) and bar | 
code(s) from the BASF FlexyDisk pack(s) | have purchased, ‘VIDEO CASSETTE VHS 
together with $1.00 postage & handling(2 requests = $2, Beta 
3 requests = $3) uu - AUDIO CASSETTES 
LINO PURCHASE NECESSARY. | am not participating in the | 
This order represents a total ol OlterReauest(s) 


BASF Free Mail-In Offer, but enter my name in the Computer 
sweepstakes. 


Name 
Address 
Cie 7 


Name of Your BASF Dealer 


Addihonal Terms: Offer good in U.S.A. Allow 4-6 weeks for casserte(s) delivery. Void БЕСЕ 
wherever prohibiled or restricted by law. Limit: one mail-in certificate redemption tor up = 

lo three (3) Free Offer Requests per customer This certificate may not be mechanically 
reproduced and must accompany all requests. Offer expires 1/31/86. Computer о 
Sweepstakes winner will be notified before 2/28/86. | : 
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drives and the hard-disk drives we 
tested with the 520ST. The speed is 
a tribute to the efficiency of the DMA 
custom chip and the WD1772 floppy 
controller. ПО is quick (no endless 
waiting during disk reads), and, unlike 
the Macintosh, you can remove disks 
easily at the touch of a button on the 
drive. The standard system currently 
includes one single-sided double- 
density drive with a capacity of 360K 
bytes. For $299, you can obtain a 
double-sided drive that can store up 
to 720K bytes. Setting up the drives 
is slightly more unforgiving than daisy- 
chaining on Atari's 8-bit systems in 
that you must use the designated in 
and out /О ports on the back of the 
drives. Still, adding the second drive 
is a distinct plus. With it, you can copy 


| an entire disk (without the four swaps 


required if you don't have one) in 99 
seconds and copy а 32К-Буге file in 
l6 seconds. The disk-copy operation 
does not automatically format the 
disks, which requires an additional 54 
seconds for the single-sided disks. 
The disk format employed is very 
similar (down to the file-allocation 


| tables) to that of the MS-DOS disks 
| used on the Data General/One por- 


table computer. However, the formats 


| are not absolutely identical. We took 


a disk from a DG/One that contained 
a text file and slipped it into the 
520ST disk drive. The GEM desktop 
on the 520ST recognized the disk and 
showed it contained a file, but the 
520ST wasn't able to open the file for 
printing or display. When questioned 
about this, Atari admitted that a utili- 
ty will probably be necessary to read 
the files. 


FLOPPY-DISK CONTROLLER 


Atari didnt design the floppy-disk 
controller. The design team chose a 


| chip with a built-in data separator, а 


modified version of the 1770 chip 
from Western Digital. The old chip 
worked with 6-, 12-, 20-, and 30-milli- 
second drives. Atari asked Western 
Digital to change some of the drives 
that they support, and the new chip— 
the 1772—can work with 2-, 3-, 5-, and 
6-ms stepping speeds. Atari is using 

(continued) 
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Photo 6; The 520ST desktop in low resolution, showing the control panel and a 
customized background color. You can fix your choices by saving the desktop. 


3-ms drives. The chip uses the Sys- 
tem/34 format. There is some incom- 
patibility between the 1772 and the 
765 controllers (the chip used in the 
IBM PC), although the format is the 
same. 

The floppy interface will support a 
maximum of two daisy-chained 
floppy-disk drives. You send com- 
mands to the FDC (floppy-disk con- 
troller) by first writing to the DMA 
Mode Control register (to select the 
FDC internal command register) and 
then writing the desired 1-byte com- 
mand to the Disk Controller register. 
The floppy controller works through 
the DMA controller custom chip, just 
as all hard-disk transfers do. 


HARD DISK 
Although Atari hasn't yet released its 
planned 3-inch hard disk for the 
520ST system, the company let us 
play with a 10-megabyte prototype, 
which transfers data at 5 megabits per 
second, the standard ST506 rate. 
Later drives will feature 15 megabytes 
and 7.5 megabits per second. 
There is no hard-disk controller in- 
side the 520ST. But the DMA custom 
chip makes for easy, fast interfacing. 
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The AHDC (Atari hard-disk controller) 
will be in the hard-disk-drive unit. The 
DMA controller sends commands to 
the hard disk using the ANSI X3T9.x 
SCSI (small computer systems inter- 
face)-like command descriptor block 
protocol. The AHDC supports a 
minimal subset of SCSI commands 
thataresentto the AHDC in much the 
same way that commands are sent to 
the FDC. Both floppy- and hard-disk 
formats contain 512-byte data sectors. 


MONITORS 
We used both the monochrome 
SM124 and RGB 5С1224 monitors 
with excellent results. The color moni- 
tor supports low and medium resolu- 
tion. You can use the monochrome 
monitor only for high resolution. All 
of the displays are clear, sharp, 
readable, and flicker-free, but we were 
particularly impressed by the clarity 
of the high-resolution monochrome. 
The monitor you connect when you 
boot will determine the resolutions 
you will have available; there is only 
one monitor port, and you cannot 
unplug one and connect the other, 
since they have no compatible resolu- 
tion. This may give some users a dif- 


ficult choice, since much of the early 
software will work with one monitor 
or another but not both. For the mo- 
ment, if you are interested in buying 
the 520ST for business or program- 
ming uses, you would be best served 
with the high-resolution monochrome 
system. Nonetheless, developers will 
undoubtedly make available resolu- 
tion-independent software, in part 
because the developer's kit includes 
an appropriate directive. 


TOS 

TOS (the 520ST's operating system), 
includingthe GEM overlay, wasto be 
in ROM and obviously would boot 
very quickly. As of this writing, how- 
ever, it is in RAM where, in addition 
to taking up over 206K bytes of RAM, 
it requires 32 seconds to boot. Still, 
this leaves you with a reasonable 
amount of workspace until Atari 
releases the ROM version. In the 
meantime, 16K bytes of ROM (two 
64K-bit ROM chips) hold the boot-up 
code for the computer. Four empty 
sockets within the 520ST await the 
new ROM chips. 

The appearance of the desktop 
depends upon the monitor and the 
resolution (see photos 6 through 8). 
It has some unusual features and 
some annoyances, but for the most 
part, those familiar with the operation 
of the Macintosh will feel at home. 
The menu bar is at the top, you can 
use the mouse to resize and move 
windows and to work scroll bars and 
sliders, and you can click on file icons 
to format disks, to get directories, and 
to rename or get detailed information 
on files and folders. Like the Macin- 
tosh. you double-click on icons to 
open them, drag icons to copy files 
and disks, or use shift-clicks for multi- 
ple file copying. Undoubtedly, the 
most impressive aspect of the inter- 
face is the speed with which you are 
able to resize and move windows. 

Those expecting a clone of the 
Macintosh interface, however, will be 
disappointed. And several of the dif- 
ferences are annoying. It takes slight- 
ly but noticeably longer to click on the 
boxes within the windows, and resiz- 
ing, though quicker, is somewhat 


more awkward. For example, when 
you click on the Resize box, the new 
520ST window automatically reduces 
in size. On the Macintosh, it stays the 
same size until you decide to alter it. 

There are other important dif- 
ferences between the 520ST and 
Macintosh desktops. The trash can is 
actually an incinerator. Move a file or 
folder there and it's gone permanent- 
ly. Unlike the Macintosh, whenever the 
pointer even touches the menu bar, 
you bring down the menus. To elimi- 
nate the menu, you have to bring the 
pointer off the menu and click the 
mouse button. It'samazing how often 
this happened to us by accident. The 
selection process would be much im- 
proved if only you had to press the 
button to select menus. Second, the 
520ST desktop seems to have parti- 
tions into which icons can fit. Unlike 
the Macintosh, in which you can place 
icons where you wish, the icons have 
a finite number of possible locations. 
Third, there is no option to move files, 
folders, and applications. The only 
available options are copy and delete. 
Therefore, to move an icon into a 
folder you will need to copy it there 
and then delete the original. And, to 
move a file out of a folder, matters are 
further complicated by the fact that 
thefolder opens totake over the win- 
dow from which it derived. You would 
first have to move the file to a dif- 
ferent disk, delete the original file 
from the folder, then copy the file 
back to the original disk but not within 
the folder, and then delete the first 
copy you made. It sounds difficult 
because it is. 

From the current desktop, you have 
access to a VT-52 emulator, you can 
install your printer, you can configure 
the RS-232C port, and you can set any 
of several defaults on a control panel. 
For example, if you have the color 
system, you can alter the palette and 
thus affect, if you wish, the ap- 
pearance of the desktop and other 
applications. In low resolution, you 
can modify all 16 colors from the 
palette of 512; in medium resolution, 
you can modify up to 4. You can also 
set when and at what rate the keys will 
repeat with the keyboard response 
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Photo 7: The 520ST desktop in medium resolution. Icons are the default, but you 


can easily set your preference to text. 


[ Desk ИЯ View Options — 
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selectors, you can alter the double- 
click response time, and you can ac- 
tivate or deactivate the keyboard click 
and the pleasant-sounding error warn- 
ing bell. However, there are few edit- 
ing amenities when resetting the time 
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Photo 8: The 520ST desktop in high resolution. 


and date, a small annoyance since the 
520ST has no internal battery main- 
taining the clock. Most of the time, 
you will have to type in the entire date 
and time string. 

(continued) 


JANUARY 1986 * BYTE 99 


The RS232 Port Configuration win- 
dow lets youfix the data-transmission 
rate, ХОМХОҒЕ the parity, duplex. 
and the number of bits per character. 
The Install Printer window allows you 
to select between dot-matrix and 
daisy-wheel, between black-and-white 
and color, between draft and final 
quality, and the number of pixels per 
line. A Set Preferences window allows 
you to set the screen resolution, 
though your choices here are ob- 
viously limited by your selection of 
monitor. You can also choose not to 
confirm deletes and copies. Once you 
have set all your preferences, you can 
save them by selecting the save desk- 
top option. The only absent option of 
importance is a command-line inter- 
face, which is available only with the 
520ST developer's package. 


SOFTWARE 

The system comes bundled only with 
TOS and Atari Logo, and like other 
new systems, there is at present a 
dearth of software. Already, however, 
Atari has released NEO, a paint pro- 
gram, and ST Writer, a word pro- 
cessor, into the public domain, but 
both are surrogates until GEM Write 
and GEM Paint are available. 

Atari Logo is surprisingly powerful. 
It makes full use ofthe GEM environ- 
ment and, among many features, 
allows you to edit on the fly. Atari will 
soon also bundle Atari BASIC with the 
machine. Our beta version is fast, full- 
featured, and also uses GEM, but it 
was constricted by a 32K-byte work- 
space. Undoubtedly, however, most 
users will be attracted by the avail- 
ability of serious development lan- 
guages, the absence of which held 
back software development on 
Apple's Macintosh for most of its first 
year. 

TDI Software Ltd. (29 Alma Vale Rd. 
Clifton, Bristol BS8 2HL, England) has 
released Modula-2/ST. a 32-bit devel- 
opment system that includes an 
editor, compiler, linker, and library 
facilities. TDI's Modula-2 is a full im- 
plementation, has complete libraries 
for TOS, and provides full access to 
the 520ST's graphics features. TDI is 
also marketing a version of UCSD 
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Pascal with the p-System, which, how- 
ever, does not include support for 
GEM. Both TDI products cost £195 
each. 

The Dragon Group (148 Poca Fork 
Rd., Elkview, WV 25071) has released 
4xFORTH, a series of 32-bit FORTH 
development systems for the 520ST, 
The basic 4xFORTH system ($99.95) 
includes support for multitasking and 
multiuser access, a compiler, a full- 
screen editor, and support for 520ST 
graphics. For $149.95, 4xFORTH also 
provide a floating-point system and 
support for GEM calls. 

Atari has released its C develop- 
ment software. The $300 package in- 
cludes the entry points and C bind- 
ings to both TOS and tothe operating 
system's text and graphics routines 
(such as text size, attributes, align- 
ment, and angle, as well as circle 
drawing, area fill, and bit-blitting). The 
documentation also provides the 
“Hitchhiker's Guide to the BIOS;' in- 
formation on Kermit and MIDI, a C 
programmer's guide, and much more. 
Purchasers of Haba's Hippo-C, now 
available for the 520ST. should be 
warned that the Atari development 
documentation will still be essential 
reading. 

Several other companies are prom- 
ising interesting additions to the 
520ST language group. Metacomco 
(26 Portland Square, Bristol BS2 8RZ, 
England) will soon distribute ISO 
Pascal, a 68000 assembler, and Lat- 
tice C. Philon Inc. (641 Avenue of the 
Americas, New York, NY 10011) is 
readying a BASIC compiler, a BASIC 
interpreter, and a C compiler. It is also 
working on compilers for FORTRAN, 
Pascal, and COBOL. 


SYSTEM DOCUMENTATION 

It is fortunate that the system is so 
easy to learn to use because the 
documentation is quite poor. The 80- 
page owner's manual has requisite 
sections on setting up the system, get- 
ting started, touring the GEM desktop, 
and managing disks, files and folders, 
but it has very little technical material. 
Materials with the disk drive and 
monitors are also sadly lacking. Un- 
doubtedly, users will have to wait for 


the trickle of technical references on 
working with the hardware. 


CONCLUSION 

Judging from the conversations 
around the office and on BIX (BYTE 
Information Exchange), CompuServe, 
and The Source, there is a storm of in- 
terest in comparing the relative capa- 
bilities of the 5206Т, the Amiga, and 
the Macintosh. There is, in fact, far 
more interest than there seemed to be 
in comparing the merits of the 8-bit 
computers from Atari, Apple, and 
Commodore. An upcoming special 
edition of BYTE on the 68000 will 
make comparisons of processor and 
application speeds, ease of develop- 
ment and portability, and user inter- 
faces, but we are still left with our con- 
clusion that these are very different 
machines, with very different markets. 

The 520ST is an architecturally sim- 
ple 68000 computer with high-quality 
video output and a high-speed DMA 
port. The easiest way to summarize 
our first look at the hardware is that 
the 520ST presents the 68000 un- 
bounded. Not only does it offer an ex- 
cellent price/performance ratio, but 
we expect it to produce some im- 
pressive benchmarks on tasks with 
heavy computation. 

The 520ST's complete keyboard 
and impressive array of ports add up 
to an attractive system. Finally, the 
520ST's use of standards (for exam- 
ple, 68000, MIDI, Yamaha sound chip. 
and Western Digital FDC) should make 
it easier to program, expand, and 
manufacture. 

There are also the promised cheap, 
powerful peripherals: a 10-megabyte 
hard disk for $700, а }4-gigabyte CD- 
ROM optical disk for around $500, 
and a 1200-bps modem for $150. 

The Atari 520ST is certainly an ex- 
cellent value. For the moment, there 
is not much application software and 
you still have to deal with an un- 
finished operating system; but with 
the current availability of several high- 
level languages, the 520ST will un- 
doubtedly provide many users with 
what they seek—a means to tap the 
power of the 68000 at a price they 
can afford. m 


First you have to remove Hardcard" 
from its box. 

An operation that's about as simple 
as installing it in your PC’ 

Using thumb and forefinger, lift the 
flap of the box. Now reach inside and 
grasp Hardcard. Slowly pull it out, making 
sure that your warranty information 
doesn't fall unnoticed to the floor. 

And that’s it You're over the hump. 

You've got 10 megabytes of hard 
disk storage in your hand. Everything— 
the drive, the controller, the electronics— 
is compressed onto a single card. 

Allow yourself a moment to marvel 
at its size and weight. Just over 2 165. 
Measuring only 13 x 4x 1 inches. With no 
connector cables. No additional power 
supply required. No adapter card to buy. 

Now slip it into a single expansion 
slot inside your PC and forget it. Odds 
are youll never have to fuss with it again. 

Because it's so remarkably reliable. 
More than twice as reliable as the XT's 
built-in drive. Since Hardcard has fewer 
parts, there are fewer things that can 
go wrong, 

On top of that, Hardcard is even 
faster than the XTs drive. 

And it maintains PC compatibility 
with the most popular software programs. 
In fact, our special compatibility task 
force has spent many man-years making 
sure that Hardcard runs popular software 
trouble-tree. 

Hardcard also lets you keep both 


your floppies up and running. Which is! 


something no other add-in drive can do. 
All of which means that your PC 
can now be saved. 
And that friendly, intelligent little 
machine can have its useful life extended. 
You wont have to go to the expense 
of replacing it with an XT. 


Or suffer the shortcomings of bulky, 
conventional hard disks. Which take 
hours or even days to install. 

And when it comes to installing 
DOS, Hardcard is just as easy. Its special 
installation program loads your oper- 
ating system and gets you ready to install 
your software in minutes. 

And Hardcard's Directory Program 
lets you access those programs at the 
touch of a key. 

Finally, since Hardcard is so much 
more reliable, we can give you а warranty 
that goes well beyond the usual 90 days. 

We give you a full year. 

Still it's nice to know that if anything 
ever should go wrong, you can pick up 
a replacement Hardcard at your nearby 
authorized service center. 

Hardcard is available now at major 
retailers nationwide. For the name 
of the one nearest you, call Plus at (408) 
046-3700. Or write Plus Development 
Corporation, 1778 McCarthy Blvd., 
Milpitas, CA 95035. 

And well give you all the directions 
you need to save your PC. 


*Hardcard is compatible with IBM PC.IBMPCX T.Compas Portable, Compag Plus. 


AT&T PC 6300. 

Plus and Hardcard are trademarks of Plus Development Corporation. ІВМ. IBM PC 
and IBM PC XT are trademarks of International Business Machines Corporation. 
Compaq Portable and Compaq Plus are trademarks of Compaq Computer Corp. 
AT&T PC 630Q is a registered trademark of AT&T Information Systems, Inc. 
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DUILD AN 
ANALOG-TO-DIGITAL 
CONVERTER 


BY STEVE CIARCIA 


A l6-channel 12-bit 
high-speed A/D converter 


It is evidentthat many ap- 
plications for computer 
controls, including energy 
management, security, 
and environmental moni- 
toring, require measure- 
ment inputs and control 
outputs in quantities not easily expressed 
in the 0- апа +5-volt TTL (transistor- 
transistor logic) levels present in your 
computer. 

An energy-management system, for exam- 
ple, may need to monitor a temperature 
range of 0 to 100° C with a resolution of 
0.1 degree. The thermocouple sensing this 
temperature range might generate only 1 
or 2 millivolts per degree. A propor- 
tional-drive pump motor in the same system 
might require a 2.40У set-point control in- 
put to produce the proper flow rate 
throughout the system. 

Continuous analog systems like these are 
in the real world, outside the binary logic-O 
and logic-l domain of digital computers. For 
the computer to interact with the real world, 
we need some scheme for translating 
analog measurements to and from quan- 
tized binary equivalents. 

This is not the first time І have touched 
upon analog-to-digital and digital-to-analog 
conversion. | try to cover this topic every 
three or four years so that new readers can 
be brought up to speed on the basics. For 


the old-timers, however, | spice up the proj- 
ect with the latest whiz-bang conversion in- 
terface that can be cost-effectively 
produced. 

The previous projects have all used 8-bit 
converters. However, the overwhelming 
response to the BASIC-52 computer/con- 
troller (BCC-52) presented in the August 
1985 Circuit Cellar has created a demand 
for something more challenging. Thousands 
of BCC-52 industrial and end users are ap- 
plying computer control to applications that 
ultimately require greater accuracy of mea- 
surement. 

Presently, an 8-channel 8-bit A/D con- 
verter (10,000 samples per second, 0 to 10 
V or —5 to +5 V, P/N BCC-13) is available 
for the BCC-52, but many measurements re- 
quire more resolution. Therefore, it's time 
todustoff the old theoretical explanations 
and present an up-to-date, high-speed, high- 
resolution A/D interface for the BCC-52. 

First, because one is an integral compo- 
nent of the other, I'll outline the basics of 
D/A conversion and then go on to A/D con- 
version. After a few circuit examples, I'll get 

(continued) 
Steve Ciarcia (pronounced "see-ARE-see-aft') is an 
electronics engineer and computer consultant with ex- 
perience in process control, digital design, nuclear in- 
strumentation, and product development. He is the 
author of several books about electronics. You can 
write to him at POB 582, Glastonbury, CT 06033. 
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into the heavy stuff. Ultimately, this 
month's project is the design of a 
16-channel (8-channel differential in- 
put) 12-bit plus sign bit, —5 to +5 V. 
10,000 samples/sec, BCC-52/Z8 bus- 
compatible A/D converter board. In a 
few months, after | have presented a 
few more essential peripheral devices, 
| will demonstrate the configuration 


-V -V 
REF REF 


and application of a full-fledged data- 
acquisition and control system based 
on the BCC-52. 


D/A CONVERSION 

The D/A converter can be thought of 
as a digitally controlled program- 
mable potentiometer that produces 
an analog output voltage. This output 


BINARY "1" = SWITCH CLOSED 
BINARY "0" = SWITCH OPEN 
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Figure 1: А 4-bit weighted-resistor D/A converter. A 4-bit word is used to control four 
single-pole single-throw solid-state switches. Each switch is in series with a resistor. The 
resistor values are related as powers of 2. The other sides of the switches are connected 
together at the summing point of an op amp. Currents with magnitudes inversely 
proportional to the resistors are generated when the switches are closed. They are 
summed by the op amp and converted to a corresponding voltage. 


Figure 2: A 4-bit R-2R-type resistor-ladder D/A converter. The topology of this 

network is such that the current flowing into any branch of a three-branch node will 
divide itself equally through the two remaining branches. Because of this, the current 
will divide itself in half as it passes through each node on its way to the end of the 
ladder. 
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voltage (V,) is the product of a digital 
signal D, a multiplier constant K 
(usually 1), and an analog reference 
voltage V,.,, related by the following 
equation: 


V, - KDV,,, 


The binary value transmitted to the 
D/A converter by the computer is a 
binary fraction representing what por- 
tion of the full output voltage is 
emitted. The fraction is multiplied by 
a reference voltage, which can be 
either fixed or variable. D/A converters 
with variable reference voltages are 
often referred to as multiplying D/A 
converters, although all D/A con- 
verters can be said to multiply. 

In finite binary fractions, the most 
significant bit (MSB) has a value of 1/2 
(that is, 27), the next most significant 
bit is 1/4 or 277, and the least signifi- 
cant bit (LSB) is (1/2)" or 27”, where n 
is the number of bits in the binary 
fraction. If all the bits in the fraction 
are added, the sum approaches 1: the 
more bits in the fraction, the closer 
the sum is to |. The difference be- 
tween | and the approach to | is the 
quantitation error of the digital sys- 
tem. I'll discuss this later. 

Different implementations of D/A 
and A/D converters use different for- 
mats for representing the binary 
digital quantities. One basic difference 
is how systems represent negative 
binary numbers and negative volt- 
ages; some can, and some cant. 
Analog interface systems that can 
manipulate positive and negative 
numbers and voltages are called 
bipolar converters; systems that can 
handle only positive voltages and 
quantities are called unipolar. 

Unipolar converters chiefly use 
straight binary and binary-coded- 
decimal (BCD) representations of 
digital quantities. Bipolar converters 
use a variety of representations, in- 
cluding offset binary, one's- and two's- 
complement formats, and Gray code. 
For brevity, | will limit this discussion 
to converters using straight-binary 
and offset-binary representations. 
Later, | will get into two’s-complement 
representations since the converter 
chip used in this project represents 
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negative numbers in two's-comple- 
ment form. 

Offset binary differs from straight 
binary only slightly. In offset binary, 
a number consisting of all zeros rep- 
resents the most negative possible 
quantity. The most obvious conse- 
quence of this is that the MSB acts as 
a sign bit, O for negative values and 
| for positive. For instance, in offset 
notation, the bit string 01000000 rep- 
resents —64, while the bit string 
11000000 stands for +64. 

Frequently, offset notation is re- 
ferred to as a resolution value plus 
sign bit, i.e, 12-bit plus sign converter. 
The sign bit, while performing as a 
thirteenth bit in bipolar operation, 
should not be confused with a 13-bit 
converter. The sign bit can be usedto 
indicate only quantities above O V (in 
this case, sign bit20) or below О V 
(sign bit2 1) and not shifted in scale. 
Between —5 V and +5 V on a 12-bit 
plus sign converter, there will be 8192 
divisions (13 bits). However, if the con- 
verter were to measure inputs only in 
the range of Oto 5 V, only 4096 divi- 
sions (12 bits) can be represented. In 
this project, the A/D is set for —5 to 
-5 V and is therefore indistinguish- 
able from a 13-bit converter between 
these limits and would be 1 bit bet- 
ter than a straight 12-bit converter 
used to measure the same range. 

The translation of digital values to 
proportional analog values is per- 
formed by either of two basic D/A- 
conversion circuits: the weighted- 
resistor circuit or the R-2R circuit. The 
weighted-resistor converter is by far 
the simpler and more straightforward. 
This parallel decoder requires only 
one resistor per input bit. 

In the weighted-resistor D/A con- 
verter, solid-state switches are driven 
directly from the signals that repre- 
sent the digital number D. Individual 
currents with voltage magnitudes 
related by powers of 2 (magnitudes of 
1/2, 1/4, 1/8, ..., 27") are generated 
and summed by connecting a network 
of resistors with values of R, 2R, 4R, 

2"R between the reference 
voltage -V „and the summing point 
of an operational amplifier (op amp) 
by means of the set of electronic 


switches. After being summed, the 
various currents are converted to a 
voltage by the op amp. as shown in 
figure 1. 

While this may appear to be a sim- 
ple answer to an otherwise complex 
problem. this method has some sig- 
nificant drawbacks. The accuracy of 
this type of converter is a function of 
the combined accuracies of the 
resistors, switches (all switches have 
some resistance), and the op amp. In 
D/A-conversion systems of greater 
than 10 bits resolution, the values of 
the resistors become extremely large. 
and the resultant current flow is 
reduced to such a low value as to be 
lost in circuit noise. 

For example, in an 8-bit D/A con- 
verter with R (the value of the resistor 
for the MSB) set to 10 kilohms, the 
value of the resistor for the LSB turns 
out to be 1.28 megohms. With a ref- 
erence voltage of 10.00 V, only 7.8 
microamperes would flow into the op 
amp. This current is significantly 
below the response threshold of most 
low-cost op amps and would not be 
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ADDRESS 


detected. Lowering the value of R to 
100 ohms creates the opposite prob- 
lem. At a reference voltage of 10.00 
V, the input current to the op amp 
would be 100 milliamperes, more 
than most op amps can handle. 

A reasonable alternative to the 
weighted-resistor D/A converter is the 
R-2R D/A converter, often referred to 
as a resistor-ladder converter. This 
type is more widely used, even 
though it uses more components than 
the weighted-resistor type. A simple 
R-2R design is shown in figure 2, in- 
cluding the reference voltage, a set of 
binary switches, and an output 
amplifier. The basis of this converter 
is a ladder network constructed with 
resistors of two values: R and 2R. 

In each bit position of the network, 
one resistor (2R) is in series with the 
bit switch, and the other (R) is in the 
summing line, so that the combina- 
tion forms a pi network. This suggests 
that the impedances of the three 
branches of any node are equal, and 
that a current i, flowing into a node 

(continued) 
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Figure 3: A block diagram outlining a typical connection of the AD558 8-bit 


multiplying D/A converter. 
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through one branch, flows out as i/2 
through the other two branches. In 
other words, the current produced in 
the network by closing a bit switch is 
cut by half as it passes through each 
node on the way to the end of the lad- 
der. Simply stated, the position of a 
switch with respect to the point where 
the current is measured determines 
the binary significance of the par- 
ticular switch closure. 

The R-2R D/A converter is easy to 
manufacture because only two 
resistor values are needed. The com- 
ponent stock can be reduced to one 
resistor value if two are used in series 
for each bit. Keeping matched resistor 
values that have the same tempera- 
ture coefficients contributes to a 
stable design. Certain trade-offs are 
required between ladder resistance 
values and current flow to balance ac- 
curacy and noise. 

One form of the R-2R ladder circuit 
is found in the multiplying D/A con- 
verter. This type of converter, which 
utilizes external-variable analog refer- 
ence voltages, produces outputs that 


ANALOG 


REFERENCE —2 


are directly proportional to the value 
of the digital input multiplied by this 
reference. Functionally, this type of 
converter is available as current- or 
voltage-output types. The current- 
output devices are faster and less 
complex because they do not include 
additional output-amplifier stages. 
Therefore, they cost less than voltage 
types. 

An economical 8-bit multiplying D/A 
converter is the Analog Devices 
AD558. Shown in figure 2, it contains 
an 8-bit latch, R-2R ladder network. 
reference-voltage source, and output 
amplifier. The AD558 can run on a +5- 
to +15-V power supply and can be 
jumper-selected for O- to 2.56-V or O- 
to + 10-V ranges. Using a separate op 
amp, you can configure an offset con- 
verter or modify the output of the 
range. 

The AD558 can be used as a trans- 
parent D/A converter by holding the 
chip-enable and chip-select lines con- 
stantly low. However, it was primarily 
designed to be bus-operated and ap- 
pear as a write-only location in mem- 
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Figure 4: A block diagram of a typical 8-bit successive-approximation A/D converter. 
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ory or I/O (input/output) address 
space, Typical connections consist of 
a decoded address strobe, a write- 
enable signal, and the 8-bit data bus. 


A/D CONVERTERS 

Virtually all high-resolution A/D con- 
verters incorporate a D/A converter as 
an integral component. That is why, 
even though our ultimate aim is A/D, 
| always discuss D/A converters first. 
Hopefully 1 have made you aware of 
the binary-conversion process, and 
you can appreciate the concepts of 
resolution and accuracy. 

An A/D converter changes an 
analog voltage into a digital represen- 
tation compatible with the computer's 
input needs. Akin to the 8-bit D/A con- 
verter, an A/D converter is subject to 
the same conversion rules. If you are 
trying to read a 10V signal with an 
8-bit converter, resolution is 1/256 of 
IO V (approximately 40 mV), and ac- 
curacy will be + 1/2 the LSB. 

For greater resolution, more conver- 
sion bits are necessary. The number 
of bits does not set the input-voltage 
range of a converter; it only deter- 
mines with what precision the output 
value is represented. An 8-bit con- 
verter (either A/D or D/A) can be set 
up just as easily to cover a range of 
Oto +1 V as it can be to cover 0 to 
+ 1000 V. Often, the same circuitry is 
used with only a final amplification 
stage or resistor-divider network 
changed. 

Note, however, that an 8-bit con- 
verter with a range of 1000 V has a 
resolution of only 4 V (1000/256), and 
it would be useless to measure O- to 
10-V signals. You can solve this prob- 
lem in a number of ways. The easiest 
solution is to use a converter with 
more bits. A 16-bit converter, which 
has 65,536 steps instead of 256, 
would cover the same 1000-V range 
in 15-mV increments. 

As a practical matter, though, a rea- 
sonable price/performance ratio is 
often more important than wide- 
range capability. A/D conversion is 
considerably more expensive than 
D/A conversion, and price is directly 
related to resolution and accuracy. If 
you intend to read O- to 5V input 
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signals and you have to be accurate 
within only 35 mV, it hardly makes 
sense to use a 1000V range 16-bit 
converter (probably costing $5000) 


Initially, the outputs of the SAR and 
the mutually connected D/A converter 
are at a zero level. After a start-con- 
version pulse is received, the SAR 


enables its bits one at a time starting 
with the MSB. As each bit is enabled, 
the comparator gives an output signi- 

(continued) 


when an 8-bit O- to 5-V range unit 
($150) would more than suffice. 

The rule in choosing an A/D con- 
verter boils down to "be realistic: 
Assess the quality of the signal source 
(noise, rate of change of input, ground 
referenced or differential, etc.) when 
you choose your converter. Installing 
a converter with I-microvolt (uV) res- 
olution to measure an input signal 
buried in 200 mV of noise is pointless. 

An A/D converter that scans therm- 
istor probes and controls the ambient 
temperature in a large supermarket 
cannot encode video information 
from an optical scanner. A/D con- 
verters, much more than D/A con- 
verters, are specifically tailored to an 
application. Speed, accuracy, and res- 
olution are variables in any converter 
design, but the blending of these 
choices can greatly affect the cost in 
A/D conversion. 

Most confusing is the variety of A/D- 
converter designs. They range from 
very slow, inexpensive techniques to 
ultrafast, expensive ones. You get 
what you pay for. The two fastest tech- 
niques are flash conversion and suc- 
cessive approximation. 

The flash converter is just that. It 
consists of a separate analog-input 
comparator for each incremental 
voltage it is to measure. An 8-bit flash 
A/D converter has 256 comparators 
with gating logic that outputs the 
binary code corresponding to the 
comparator triggered by the input 
voltage. Flash converters are very fast 
(I million—100 million samples/sec), 
but they are also very expensive. 

A somewhat slower (1000-1 million 
samples/sec) and more cost-effective 
alternative is the successive-approxi- 
mation converter. Shown in figure 4, 
this type—like the binary-ramp-type 
A/D converter—uses a D/A converter 
in the feedback loop to compare a 
calculated D/A voltage to the 
unknown input voltage. In this imple- 
mentation, the binary counters are 
replaced with a special successive- 
approximation register (SAR). 
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Figure 5: Pin-out and block diagram of National Semiconductors ADC1205CC] 


12-bit plus sign A/D converter chip. 
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fying that the input signal is greater 
or less in amplitude than the output 
of the D/A converter. If the D/A out- 
put is greater than the input signal, a 
О is set as the value of the corre- 
sponding output bit. If the D/A output 
is less than the input signal, the cir- 
cuit sets the corresponding bit to a 1. 
The register successively moves to the 
next bit (retaining the settings on the 
previously tested bits) and performs 
the same test. After all the bits have 
been tested, the conversion cycle is 
complete. An 8-bit successive-approx- 
imation A/D converter takes only 
eight clock cycles to complete a con- 
version. 

This one-to-one relationship be- 
tween conversion resolution and SAR 
clock counts is generally true only for 
discrete-component SAR-based A/Ds. 
In higher-resolution integrated-circuit 
A/D converters, the clock cycle/con- 
version bit times are less distinct due 
to extensive housekeeping circuitry. 
Like many microprocessors with high 
clock-crystal frequencies, the actual 
system clock is much slower. 


THE ADCI205 

Figure 5 is the pin-out and block 
diagram of the National Semiconduc- 
tor ADCI205CC] 12-bit plus sign A/D 
converter chip. It operates on a single 
--5N logic supply and 5.000" refer- 
ence input to provide a 12-bit conver- 
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Figure 6: ADCI205 output characteristics. 
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sion on O- to 5¥ inputs. With a 
[.08-megahertz clock frequency, the 
ADCI205 will do 10,000 conversions 
per second (108 microseconds per 
conversion). 

If an additional —5- to – 15% sup- 
ply is connected to У- (pin 1), the 
ADCI205 will convert —5-to +5-V in- 
puts using a thirteenth output bit. This 
MSB is the sign bit. It is a logic O for 
positive values and logic | for nega- 
tive values. 

Figure 6 shows the output charac- 
teristics of the converter. For 0- to 5-V 
inputs (sign bit=0), the codes range 
from binary 0000000000000 to 
ОИНИ, respectively. In a 5-V 
range, each bit represents 0.0012 V, 
or 1.2 mV resolution! If the output 
of the converter were binary 
0000010111100 (hexadecimal OOOBC), 
this would be (188) *(0.0012)=0.2256 
V. Similarly binary 0110101111000 
(hexadecimal 00D78) is +4.1376 V. 

Negative inputs are represented in 
two's-complement binary. For O- to 
-5V inputs (sign bit= 1), the codes 
range from binary ПИШ to 
1000000000000, respectively. The 
output code for negative values is 
represented as the magnitude of the 
difference from the unknown input to 
—5 V and not its distance from zero. 
An output code of 1000010111100 
(IOOBC) is -((5.00)-(188)%(0.0012))- 
-4,7744 V. Similarly, 1110101111000 
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(10078) is -(5.00)-(3448)»(0.0012))- 
-0.8624 У. 

Under computer control, the con- 
version is relatively easy. At each 
reading, determine the absolute value 
of the 12-bit number by multiplying 
it by 0.0012 V. If the sign bit is a 0, 
add a plus sign to your calculation, 
and you have a positive output of that 
magnitude. If, on the other hand, the 
sign bitis a 1, subtract that value from 
5.0 V and append a minus sign. You 
can see that watching the sign bit is 
important, and this is not as simple 
as offset binary. 

One further consideration before 
presenting the entire schematic is the 
concept of single-ended and differen- 
tial inputs. There is a significant dif- 
ference between them. Most low-cost 
multichannel A/D converters have 
single-ended inputs. 

All converters have a Vine and a Vin- 
input. In a single-ended A/D con- 
verter, the V;,. line is connected to 
ground. Therefore, all measurements 
are referenced to a common ground. 
Even if an 8-channel multiplexer 
switches inputs to the Vim line, all 
readings are referenced to a single 
ground, and voltages from two dif- 
ferent systems cannot be monitored 
simultaneously unless their grounds 
are connected. This is often not the 
case, and conditions called ground 
loops result. Many of you no doubt 
remember "smoking" an early-genera- 
tion oscilloscope by accidentally view- 
ing the hot side of the AC line while 
referenced through the line cord to 
the other side (even today 1 still use 
an isolation transformer on my 
scopes). 

Another consideration is trying to 
measure voltages that are not neces- 
sarily relative to ground. Perhaps 
resistor R,. in figure 7 is a thermistor, 
and we wish to read the voltage drop 
across it to determine temperature. A 
single-ended A/D converter could not 
be connected directly across R, if 
both the circuit and the A/D converter 
have the same ground without short- 
ing out one of the resistors. To read 
the thermistor, you would have to 
separately read the voltages at points 
B and C and subtract them. Further- 


more, unless you manually move the 
probes, the only way to do it is to in- 
crease the number of channels on the 
A/D converter. Hence, the prolifera- 
tion of multichannel single-ended A/D 
converters. 

Unfortunately, measurements refer- 
enced to ground often contain noise 
and power fluctuations from other 
components in the circuit. It is far bet- 
ter in some applications to simply 
measure the voltage between two 
points in a circuit irrespective of 
ground. Such a measurement is 
termed "differential" For lack of a bet- 
ter example, think of this as the two 
probes on a digital voltmeter (DVM). 
If the meter is battery-operated, it is 
completely isolated from ground, and 
the two probes measure absolute 
potential between them. Only when 
the Vin- probe is physically connected 
to the circuit ground are the readings 
then single-ended and ground-refer- 
enced. 

The ADCI205, while being powered 
from ground-referenced power sup- 
plies, has analog input lines that are 
isolated from ground. These two lines 
are like the two probes on the DVM. 
In a multichannel single-ended A/D 
converter, only the Vin line is multi- 
plexed. The V,,- line is attached to 
ground. In a differential-input multi- 
channel A/D converter, both the Vins 
and Vm- lines are multiplexed, and 
neither is tied to ground. To read 
across К, the Vin line is attached to 
point B, and the Vn- line is connected 
to point C (in industry parlance, Vins 
is V High and Vim- is Vi, Low). 

The ADCI205 is a 12-bit converter 
designed to attach directly to an 8-bit 
microcomputer bus. The system com- 
municates with the chip as memory- 
mapped I/O through the CS {chix 
select bar) and RD (read bar) wx 
(write bar) signals. An additional 
STATUS (status bar) line is used as a 
signal to start conversion or check 
conversion progress. 

The 12 bits and sign are read as 2 
successive bytes. Data is right-justified 
with the most significant byte 
presented first (the 4 MSBs of the first 
byte all have the value of the sign bit). 
A second read to the chip automati- 
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cally presents the least significant 
byte. The three possible interactions 
are given in table 1. 
Communicating with this chip may 
look complicated, but it is much less 
so than you might think, especially if 
you are operating the converter in 
BASIC. I will demonstrate it shortly. 


THE BCC-30 16-CHANNEL A/D 
CONVERTER BOARD 

When you invent things. you get to 
name them. | called the BASIC-52 
board the BCC-52. Since this A/D con- 
verter board is BCC-bus-compatible, 


I've decided to call it the BCC-30 
(other more appropriate numbers are 
unfortunately taken). See photo 1. The 
schematic of the BCC-30 is shown in 
figure 8. 

The configuration of the BCC-30 is 
as a bus-compatible peripheral device 
to the BCC-52 and the BCC-11 Z8- 
based computer/controller rede- 
signed from the original presentation 
in July 1981. See photo 2. Both units 
and a number of expansion boards 
l've designed over the years share a 
common 44-pin bus sometimes called 

(continued) 
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Figure 7: Comparison of single-ended versus differential input connections. 


Table 1: The three possible interactions with the ACI205 A/D converter chip. 


CS F |Н STATUS 
0 1 1 

0.0 1 1 

б 8 1 0 


Status-word format: 


Bit O 


Function 


Reset data-byte counter and start 
conversion. 


Read data. First byte is sign and 4 
MSBs; second byte is 8 LSBs. 


Read status word. 


High indicates conversion 
complete and data ready. 


Bit 1 — High indicates conversion 


complete. 


Bit 2 — High indicates next byte is 


8 LSBs. Low indicates next 
byte is sign and 4 MSBs. 


Bit 6 — High indicates conversion 


still in progress. 
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the "Z8 Bus" but more properly called 
the MMZ8 bus. Nothing is unique 
about the signals on this bus except 
perhaps their pin designations. It is a 
multiplexed address/data/control bus 
primarily oriented to 8-bit computers 
(16-bit address and 8-bit data). 

The BCC-30 A/D board looks to the 
computer as a single address at any 
one of 128 predefined (jumper- 
selectable) locations. It can be con- 
figured either as 16 independent 
single-ended-input channels or 8 
differential-input channels. Single- 
ended or differential operation is 
determined by the placement of 
jumpers ІРІ-4 and is therefore not 
under program control. The data byte 
sent by the computer to the board ad- 
Photo 1: Prototype of the Circuit Cellar 16-channel 12-bit plus sign A/D converter dress defines which channel the input 
board. multiplexer is set for. 

ICs 2, 3, 4, and 5 decode А8-А14 
address bits to produce CS for the 
ADCI205 chip and latch data directed 
through buffer IC7 into the multi- 
plexer address latch (IC6). The jumper 
positions selected in the schematic 
locate this address at B800 hexadec- 
imal (47104 decimal). The 4 LSBs of 
this register control the input multi- 
plexer while the fifth bit (b4) sets the 
STATUS level control line to the 
ADC1205. 

Running the A/D board in BASIC is 
straightforward and consists of four 
sequential operations: set multiplexer 
address and reset A/D, start conver- 
sion, read most significant byte, and 
read least significant byte. While the 
status of the A/D is available as an 
output, a conversion takes only [00 
microseconds and therefore could 
never be seen in BASIC (reading the 
status will be necessary if you are tak- 
ing 10,000 samples/sec in an assem- 
bly-language program, however). It is 
simple enough to start the conversion 
and then go back immediately and 
read it since it will always be com- 
pleted. 

Executing an XBY(47104)= 18 in 
BASIC will load hexadecimal 12 into 
the address latch (the XBY() com- 
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Photo 2: The BCC-30 A/D board is bus-compatible with the BCC-52 controller mand in BASIC-52 is like PEEK and 
board. The BCC-30 A/D prototype and BCC-52 are shown plugged into a backplane POKE in other BASICs). This cor- 
for use together. responds to a multiplexer address of 


2 and a status bit set to a logic | 
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(reset). Resetting the status bit starts 
the conversion with ап XBY(47104) = 
2. The 2 bytes are then read as Al = 
XBY(47104):A2 = XBY(47104). The 
most significant byte/least significant 
byte counter automatically incre- 
ments on the successive reads. Sum- 
marizing, to read channel #2 (board 
address B800 hexadecimal) we ex- 
ecute code as outlined in figure 9. 

А! and A2 can then be combined 
to produce the desired output. I refer 
you to listing 1 for that procedure. 

As mentioned earlier, four jumpers 
(ІРІ-4) decide whether the function of 
the A/D is 16-channel single-ended or 
8-channel differential. All four 
jumpers are moved together, and all 
must occupy either the single-ended 
or differential jumper positions 
together. Each MUXOS (IC9 and 10) 
multiplexer is an 8-channel JFETtype 
analog switch. While CMOS (comple- 
mentary metal-oxide semiconductor) 
switches might function in the circuit 
(and be about a tenth the cost), their 
[/O-transfer characteristics are not 
adequate for a 12-bit converter. The 
variations in resistance with input 
signal level would surface as measure- 
ment errors and instability. JFET multi- 
plexers are specifically designed for 
this application and have very flat 
response curves. 

Four bits from the multiplexer ad- 
dress latch (IC6) are directed through 
the jumpers to the multiplexer control 
lines. In the single-ended position, Vn- 
of the ADCI205 is physically 
grounded, and the two MUXOSs se- 
quentially address 16 input signals 
through it to the Vin. When they are 
in the differential position, however, 
address line D is disabled, V,,- is 
removed from ground, and both V in 
and Vn- are switched through the in- 
put multiplexers. A differential input 
on channel #2, for example, would 
have V,, high on IC9 pin бапа V,, low 
on ICIO pin 6 (setting channel #10 
when using differential mode will 
enable channel #2 instead). 

The remaining areas worth com- 
menting about are the reference 
voltage and input protection. For a 
12-bit A/D to be worth anything, it 
must have a precise, stable reference 


voltage for its internal D/A. In the 
BCC-30, the 5-V reference is supplied 
from an LM336-5 voltage reference 
chip. Additional diodes and a trim pot 
allow it to be precisely set at 5.000 V 
with virtually no temperature drift. 
Only a positive reference is required, 
even though the converter measures 
negative voltages as well. 

The only "gotcha" in using the 
ADC1205 is input protection. While it 
measures +/— 5 inputs, levels above 
or below -Н- 5.3 V may damage the 
device. One method of protecting the 
inputs is through clamping diodes 
and current-limiting resistors. Using 


BASIC Command 
XBY(47104) = 18 


Function 


these techniques, | have connected 
Vine апа Va- to a voltage source that 
will shunt damaging inputs away 
before they exceed 5.3 V. Unfor- 
tunately if these diodes are con- 
nected to +/— 5 V, they will not begin 
conducting until +5.6 V and —5.6 V, 
respectively (germanium diodes with 
similar speed and power capabilities 
are much more expensive). | have 
chosen the least painful alternative by 
providing +/- 4.7-V Zener-generated 
sources to the clamping diodes that 

will start conducting at 5.3 V. 
Presently only a 100-ohm series 
(continued) 


Set multiplexer channel #2 and set status 


line high to reset A/D converter. 


XBY(47104) = 2 


Retain multiplexer channel setting and set 


status line low to start conversion. 


A1 = XBY(47104) 
A2 = XBY(47104) 


Read first (most significant) byte. 


Read second (least significant) byte. 


Figure 9: Series of BASIC-52 statements used to read channel #2 of the BCC-30. 


| Listing 1: A sample BASIC-52 program to read and display channels 0-7 on the 


BCC-30. 


10 CLEAR 


20 REM READ AND DISPLAY A/D CHANNEL 0-7 
30 REM SINGLE-ENDED OR DIFFERENTIAL 


40 REM -5-ТО +5-VOLT INPUT 
50 REM 
60 REM 


70 М-47104: REM BOARD ADDRESS 


80 REM STATUS BIT IS B5 - LOGIC 1 IS RESET 
90 FOR A=0 TO7: REM DO ALL CHANNELS 0-7 


GOSUB 160 : REM READ A CHANNEL 
NEXT A: REM NEXT CHANNEL 


120 PRINT CHR(18),CHR(27),"Y" : REM TERMITE — HOME AND CLEAR SCREEN 
130 НЕМ DISPLAY ARRAY HOLDING CHANNEL 0-7 READINGS 

140 PRINT USING (#.###),А(0),А(1),А(2),А(3),А(4),А(5),А(6),А(7), VOLTS" 

150 GOTO 20: REM DO IT ALL AGAIN 

160 XBY (N) =A+ 16 : REM RESET A/D AND SET MULTIPLEXER CHANNEL 


XBY(N) =A : REM CLEAR STATUS BIT TO READ DATA 


180 D1 =ХВҮ(№): D22 XBY(N): REM READ 12 BITS AS TWO SUCCESSIVE WORDS 


A(A) = R*~((D1 *256) + D2) : REM SAVE POSITIVE READING IN ARRAY 
D1 =255- D1 : D22255-D2 : REM ADJUST D1 & D2 FOR 


А(А) = -1*R*((D1*256)+ D2) : REM SAVE NEGATIVE READING IN ARRAY 


190 R=0,0012207 : REM VOLTS PER COUNT 
200 IF D1>=240 THEN GOTO 230 
210 
220 RETURN 
230 
TWO'S COMPLEMENT 
240 
250 RETURN 
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MODEMS/DATA 
COMMUNICATIONS 


CASE/RIXON 


LDM 710 Limited 

Distance Modem $ 220 
LDM 720 Limited 

Distance Modem 410 
DCX 815 Stat Multi- 

plex or 4-Port 960 
DCX 815 Stat 

Multiplex or 8-Port 
TA208 A/B 4800 bps 

Modem Diai-Lease 


Price 


1400 


Line 1400 
R96FP 9600 bps 

Modem Fast-Poll 1375 
R96 9600 bps Modem 1250 
R212A Intelligent 

Modem 300/1200 bps 350 
R212 Executive 212 42 
R208 4800 bps dial up 900 
R1224 300/1200/2400 

bps v.22 bis. 55 
DCX 812 4 Port Multi- 

plexor 1030 
ARK/PARADYNE 
All Models call 


PRENTICE 
Multiplexors call 
Bell 202T Compatible 
Modem 
Bell 212A Compatible 
P212 SA Stand Alone 395 
P212 RM Rack Mount 315 
212 TCM SA Stored 
Directory 635 
212 TCM RM Rack 
Mount 555 
P212 ST Auto 
Dial/Auto Answer 275 
TRIMODEM 
Stand Alone 750 
TRIMODEM 
Rack Mount 
v.22 0-300/600/1200 
Rack Mount 635 
Stand Alone 555 
BELL 201C Compatible 
P 201C SA Stand 
Alone 595 
P 201C RM Rack 
Mount 515 
BELL 208 A and B 
P 208 A/B Stand alone 1115 
P 208 A/B Rack rnount 1035 
CCITT V.29 Compatible 
9600 A/B SA Dial or 
leased line 9600 bps 1725 
9629 leased line 
Syncronons 9600 
bps modem 


HOE DEALS 


1350 


ADDS VIEWPOINT 
COLOR 


TERMINALS 
VISUAL 
COMMUTER PC 
256K, 2 DRW/LCD 
SCREEN 1850 
VISUAL EXP. MEMORY 375 
02 
695 


S 735 


525 
650 


995 
NEC 8810 55 CPG 
(USED) SERIAL PTR 1400 


SAFT, ELGAR, SURGE 
SUPPRESSORS AND 
STANDBY POWER 
SUPPLIES 


List Price 
200 Volt Power 
Supply 595 419 
400 Volt Power 
Supply 795 559 
Surge Suppressor 149 105 
Power Line 


Conditioners Call for specs 


PRINTERS 
ANADEX 


DP-6500 
DP-9001B 
DP-95001A 
DP-950018 
DP-9625B 


DATASOUTH 

PP1-80 col. PC 
Parallel 

PP2-157 Col. PC 
Parallel 


DIABLO 
630 API (Letter 
Quality) 2095 
630 APVECS/EXS 2295 
D25 25 CPS 
IBM PC 745 
P101 80 CPS 80 
COL Dot Matrix 499 


List Price 


0 P12CQ1 150 CPS 


80 COL Dot 
Matrix 699 


Call far pricing on 
accessories and other 
available printers. 


CANON 


5 ———LASER PRINTER ~~ 


LBP-8A1 Laser 
Beam 3495 2595 
Canon BJ 80 Bubble 
Jet Printer 599 449 
Call for other available 
Canon printers and 
accessories. 


SYSTEMS AND 
TERMINALS 


0 Low priced, reliable, 


ergonomic design. 


WYSE Mfr. List 


WYSE 50 $ 595 
695 
795 
799 


1195 


NEW 399 
*WYSE-1100-1 
(360K PC) 1765 
*"WYSE-1100-2 
(Same as 
above w/10 
mgb hard 
disk) 
WYSE 500 
(Green mono- 
chrome) 230 
WYSE 600 
(Color KGB) 730 505 


3265 


TELEVIDEO 
PC's and Display Terminals 
Mir. List Price 


PM WORK- 
STATION $1995 $ 1160 
"TV 1605 
PLUS PC 2595 
“ТУ 1605H 
PLUS PC 3995 
605 
C PC 
““ТУ 1605 CH 4595 
TV PERSONAL 
TERMINAL 499 
ТУ 910% VIDEO 
DISPLAY 
TERMINAL 699 
TV 914 699 
TV 922 DEC 
V1220 COMP. 995 


1795 
2588 


2120 
3295 


TV 955 


"Systems are ІВМ РС" 
Compatible 
“ІВМ РС ХІ" Compatible 


9 Registered trademark 
IBM Corp. 


Call for free 
catalogue 
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resistor is used in each input line to 
dissipate any input overvoltage. The 
ADCI205 converter has about a 50- 
kilohm input impedance so this extra 
resistance is unnoticeable. The series 
resistance can be increased further for 
more protection, but the temperature 
drift of this resistor adds errors to the 
system. The quantity of error depends 
upon the signal source impedance. 

Frankly speaking, | would much 
rather have added a clamped-output 
op-amp stage, but it would have been 
very expensive. Remember, we are 
talking about l-mV signals and 20 
parts per million maximum permissi- 
ble temperature drift. It hardly makes 
sense to add an op amp with a 30-mV 
offset and 200 ppm temperature drift 
combined with piles of who-knows- 
what discrete components moving in 
all different directions. Low-drift, low- 
offset, high-speed op-amp circuits are 
expensive. 

It would be easy for me to simply 
provide an untried schematic of a 
typical protection circuit, but, as a 
practical matter, a properly designed 
and tested circuit with no offset or 
drift would have been a bigger proj- 
ect than the whole A/D board. | sug- 
gest that you simply try to limit your 
input range to +5 to —5 V. Half-watt 
100-ohm series resistors will protect 
the inputs up to +/- 12 V. 

While faster diodes might eventually 
be required in the clamping circuits 
shown, they are reasonably priced 
and adequate protection for normal 
use. No one wants to pay what it 
would take to guard against all pos- 
sible circumstances. Only an idiot 
would try to measure the voltage 
across the tips of an arc welder with 
this board. 


CONCLUSION 

The price/performance of A/D con- 
verters is a balance of speed and res- 
olution. There are $200 4-bit 100 
million samples/ec A/D chips and 
$9.95 12-bit 2 samples/sec units (1 
won't bother totell you how much 12 
bits at 100 million samples/sec would 
cost). In environmental systems that 
have slowly varying conditions, speed 
is not as important as accuracy. Room 


temperature, for example, doesn't 
change so fast that you need to sam- 
ple it 500 times a second. The ac- 
celerometers on a shake table, how- 
ever, may need to be sampled 20,000 
times a second for accurate G-force 
event records. 

The BCC-30 has more than enough 
performance for most data-acquisi- 
tion situations and will be finding a 
home in industrial contro] applica- 
tions along with the BCC-52. 


CIRCUIT CELLAR FEEDBACK 
This month's feedback is on page 403. 


NEXT MONTH 
I'll build a multichannel audio/video 
multiplexer. в 


The following items are available from 


The Micromint Inc. 

25 Terrace Dr. 

Vernon, CT 06066 

(800) 635-3355 for orders 
(203) 871-6170 for information 


1. BCC-30, 12-bit plus sign, 10.000 samples/ 
sec, input range: —5 to +5 V, ló-channel A/D 
converter board. 

assembled and tested... .BCC-30. $197 
2. BCC-13, 8-bit, 12,000 samples/sec, input 
ranges: Oto 10 V or —5to +5 V. 8-channel 
A/D converter board. 

assembled and tested... . BCC-13, 5140 
3 BCC-99 manual set Includes all user's 
manuals and schematics for BCC-52, BCC-11, 
and ВСС-21 computercontrollers and all cur- 
rently available expansion boards, including 
serial, parallel /О, AC/DC power I/O, and 
those listed above. Shipping weight 5 lbs. 

буена (imb pax Dow BCC-99, $29.95 


All the units above are bus-compatible with 
the BCC-52, BCC-11, and BCC-2] computer/ 
controllers. All units come complete with 
users manual. 


Please include S4 for shipping and handling 
in the continental United States, SIO else- 
where. Connecticut residents please include 
7.5 percent sales tax. 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past ar- 
ticles are available in book form from BYTE 
Books, McGraw-Hill Book Company. POB 
400, Hightstown. NJ 08250. 

Ciarcia's Circuit Cellar. Volume | covers articles 
in BYTE from September 1977 through 
November 1978. Volume II covers December 
1978 through June 1980. Volume ІІ covers July 
1980 through December 1981. Volume IV 
covers January 1982 through June 1983. 


tO move 
xerography 
light years 
ahead. 


The Xerox 
4045 Laser CP 
Adesktop 
laser printer 
that's also 

a copier. 


About twenty-five yearsago something 
happened that changed the world of 
information forever. 

Xerox introduced the first plain paper 


with a totally unique dual personality. 


printer. It can print up to ten pages a 
minute. Whichis ten times faster than 


copier, an achievement that brought standard office printers. 

xerography into almost | а And while other desktop 

every office. | (Te amXe rOX printers serve primarily one 
Since then, for more than | workstation at a time, 


adecade, Xerox has been "e me" the Xerox 4045 Laser CP is 
applying the power of laser technology designed to accommodate four. 
in high speed computer printing systems. All at the same time. 


Systems that produce superb documents 
of unsurpassed quality. Quickly, quietly 
and cost effectively. 

Now, through this process which 
we've named Lasography, Xerox has 
come up with a revolutionary product 
that lets smaller offices and work groups 
enjoy these benefits, too. 

Introducing the Xerox 4045 Laser 
Copier Printer. 

It’s the desktop copier/laser printer offer your office, remote or distributed 


XEROX® and the number names are trademarks of XEROX CORPORATION. 


FOR MORE INFORMATION ON XEROX LASOGRAPHIC PRINTERS, 
CIRCLE 390 ON THE READER SERVICE CARD, 


graphics capabilities you can merge all 
want printed and produce documents 
that anyone would be proud of. 

But as we said before, the Laser CP 


quality convenience copier. 
The Xerox 4045 Laser CP is only 


For one thing, its a sophisticated laser 


Not only that, but with the Laser CP's 


the forms, logos, texts and signatures you 


has a dual personality. It doubles as a high 


one example of what Lasography has to 


data processing environments. 

Because Xerox is already planning 
ways to apply Lasography toward an even 
wider selection of products. 

All of which will put your office exactly 
where it belongs. 

Light years ahead. 

Call 1-800-TEAM-XRX, ext. 179 for 
information and product demonstration. 

Please send me more inf ormation on Xerox Lasography. 


О The 4045 Laser CP 
П The complete line of Lasographic printers. 


Send this coupon to: 
Xerox Corporation, PO. Box 24, Rochester, NY 14692 


NAME TITLE 
COMPANY 
ADDRESS 


STATE ZIP PHONE 


If you can't wait, call: 


1-800- TEAM-XRX, ext. 179 


(1-800-832-6979, ext. 179) 
179 192-1-86 
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Integrated software 


with macros 
and an 
Intelligent Assistant 


Editor's note: The following is a BYTE prod- 
uct preview. It is not a review. We provide 
an advance look at this new product because 
we feel it is significant. A complete review will 
follow in a subsequent issue. 


Q: A is a new product from 

Symantec (see “In Brief” 
on page 122) that integrates word pro- 
cessing and file management with a 
full macro facility and an effective 
natural-language interface, your “In- 
telligent Assistant.’ The database and 
word-processing modules include 
data merge, comprehensive report 
capabilities, and context-sensitive 
help, but it is the Assistant that 
distinguishes the software. With it, you 
have the option of addressing the 
database intuitively and quickly by 
entering ordinary English phrases and 
sentences. You can Carry on a conver- 
sation about the data in your data- 
base, to find forms, to ask questions 
of the database, to view or print 
reports, to run predefined reports, to 
perform calculations on the data, or 
to change the information in the data- 
base. And with macros, you can 
speed requests by defining keys as 
commonly used words and phrases. 
You can thus bypass the more formal 
searching, reporting, and updating 
procedures in most database applica- 
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PRODUCT PREVIEW 


tions and in Q&A's own database 
module. 


YOUR INTELLIGENT ASSISTANT 
The Assistant has a built-in vocabulary 
of over 400 words (see table | fora 
partial list), and it automatically learns 
field names and the contents of the 
database. If you desire, you can also 
train your Assistant to comprehend 
your parlance in eight quick lessons. 
By so doing, you can increase the 
number of words that the Assistant 
understands and provide for much 
more personalized sessions. 

From the Assistant’s main menu 
(see photo |) you can get acquainted 
with your new helper through a series 
of short help screens (and you can 
rename it to your liking—I chose the 
name Duncan), you can elect to train 
or retrain the assistant, or you can ask 
it to do something. 


A SAMPLE SESSION 
Let's follow a session with the sample 
database, Realty, which contains ad- 
dresses and descriptions of 47 bed- 
and-breakfast units in the United 
States, The fields include owner's 
name, address number of beds, 
number of baths, rent, amenities, 
type, and commission. 

After loading in the database, the 
Assistant asks you to type your re- 
quest in English (see photo 2). 


Me: Where can I get a room? 
Duncan: Shall | do the following? 
Create a report showing the address, 
city, state, zip, and bed from aif the 
forms? 


The bottom of the screen presents my 
options. For example, you can dump 
the output to the screen or to a 


printer, edit individual forms, or focus 
the search further. Let's try something 
a bit more practical. 


Me: Are there any units for rent with 
more than 1 bed and a pool? 


After IO seconds on an IBM AT, with 
Duncan highlighting its progress 
through the sentence, it responds: 


Duncan: Shall | do the following? 
Create a report showing the monthly 
rent and the address and the city 
from the forms on which the bed » 1 
and the amenities include "pool 
sorted by monthly rent? 


I'm not sure why it sorted by rent, 
but I got the information requested. 
The report included 17 units sorted 
from the highest to the lowest rent. 
Finally, | tried another approach. 


Me: Show me the forms for the units 
with between 2 and 5 baths. 
Duncan (7 seconds later) Shall l: 
Select and view the forms on which 
the bath is > 22 and < = 5? 


It's hard not to be impressed. The 
Assistant answers many “Are 
there. . " questions with "Yes, press 
return to see the forms" and "How 
many... questions with a numeric 
answer. You can perform calculations, 
ask follow-up questions, ask to see 
specific forms, ask date-related ques- 


tions ("Who was hired after June |, 
198527), and sort. With a larger data- 
base, you might want to find the aver- 
age number of beds in Boston, sort 
the cost of condominiums with two 
beds and a bath, or view the list of 
owners with last names beginning 
with “D” 

And youcan also use the Assistant 
to create or delete forms. For exam- 
ple, you could type “Fill in a new form 
with 5 Main Street in the address 
field" or "Delete all forms with no ad- 
dresses" and the Assistant will com- 


ply. To modify a form, try "Change 
Paul John's street address to 5 Main 
Street; or "Increase all rents by 55. 

Clearly, the possibilities are limitless. 
but 1 did have some problems. The 
Assistant tended to be a bit unforgiv- 
ing with my typographical errors. It 
does permit you to edit or define 
words that it does not understand, but 
it does not have a built-in spelling 
checker to offer possible interpreta- 
tions of your entry. Moreover, after 
you have corrected your error, it 
begins its interpretation of your re- 


BY JoN R. EDWARDS 


quest at the beginning. not where it 
encountered the problem. And if you 
are wel accustomed to databases, 
you may long for faster access to the 
data. The File module, which | de- 
scribe in detail later, permits more 
conventional inquiries. Although I 
found that by truncating my requests 
("3 beds" or "sort beds by state") and 
by using abbreviations that the Assis- 

(continued) 
Jon R. Edwards is a BYTE technical editor. 
He can be contacted at POB 372, Hancock, 
NH 03449, 


| Display Calculate Search/Sort Edit Adjective 
display add alphabetica! blank big 
find difference containing enter low 
get divide descending erase many 
list average and change few 
make bottom ascending Create great 
print count before define high 
report half early expunge much 
run cut begin delete large 
search increase excluding new small 
show decrease between empty little 
table maximum fewer remove 
mean find replace 
minimum first set 
multiply get 
percent greater 
plus higher 
product including 
quotient increasing 
raise last 
ratio late 
remainder least 
subtract lower 
sum not 
total or 
twice order 
recent 
reverse 
search 
start 
through 
top 
under 


Table 1: A list of some of QGA's built-in vocabulary sorted into categories. 


Comparative Superlative 
above biggest 
larger least 

less littlest 
below bottom 
bigger fewest 
greater greatest 
littler lowest 
fewer highest 
lower maximum 
higher largest 
more minimum 
Over most 
smaller smallest 
under top 
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tant understands ("WNIC" for "with 
no identification columns"), I got 
reports and got to the data quickly. 


TEACHING YOUR ASSISTANT 
One other problem was easy to solve. 
| asked about "radar ranges,” but dis- 


IN BRIEF 


Name 
Q&A 


Type 


Q&A 


covered that Duncan only understood 
"microwaves;' the precise entry in the 
amenities field. Immediately, however, 
Duncan gave me an opportunity to 
look at all the words in its dictionary 
and to define the new word as a 
synonym for the term it knew. You can 


P ; 
Integrated software, including word processor, database manager, report generator, 
and a natural-language query system. Works with single flat data files. 


Manufacturer 
symantec Corporation 
10201 Torre Ave 
Cupertino, CA 95014 
(408) 253-9600 


Price 
$295 | 
$349 with a 256K-byte RAM board 


$50 trade-in policy for some database managers 


Format 
Three 5V4-inch floppy disks 


Computers 


ІВМ PC, XT, AT, or compatibles with a minimum of 512K bytes of RAM and two 


disk drives. A hard disk is preferred. 


Sept 10 1905, Version 9.58, 11:5 A 
uw) INO = oUF 


Photo 1: The ОБА main menu. 
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just as easily delete a synonym from 
the list. Alternatively, you can tell the 
Assistant to "Define radar range' as 
microwave" or try more complex 
synonyms like "Define ‘home’ as 'ad- 
dress, city, state." One of the nicest 
features is using synonyms to define 
reports. For example, if you enter 
"Define 'bedsort' to be ‘address, state. 
zip code, and rent, sorted by беа." 
you could later enter "bedsort in 
Massachusetts.’ 

Formal schooling for your Assistant 
is only slightly more involved, but by 
conducting the lessons, you can per- 
sonalize your relationship with the 
Assistant (see photo 3). The eight 
lessons involve teaching the Assistant 
about the database. You can identify 
units of measure, words that general- 
ly describe the purpose and nature of 
the database, words that are general- 
ly synonymous with each field name, 
and fields that hold locations, names, 
or values. You can also specify the 
default columns that you want dis- 
played in every report. 

Two lessons are more advanced. 
One teaches adjectives to the Assis- 
tant. For example, you could define 
“young” as a low age. or "rich" as a 
high income. In each case, the adjec- 
tives would apply to a specific field, 
allowing the Assistant to make judg- 
ments like younger ("Who is younger 
than Jackson?"), youngest, richer, and 
richest. The final lesson allows you to 
associate verbs with particular fields. 
For example, by associating "earn" 
with a salary field, you could ask the 
Assistant "Who earns more than 
$30,000?" The Assistant has provision 
for learning irregular verbs. 


INTEGRATED MODULES 

Q&A contains four other integrated 
modules, Write, File, Report, and Util- 
ities. You select the module you want 
from Q&A's main menu. All of the 
modules use the screen format and 
menu structure of pfs:File. 

Write provides a comfortable word- 
processing environment as well as 
"merge printing; From the main Write 
menu, you can define a new or edit 
an existing document; set page di- 

(continued) 


The memory in your IBM PC-AT, as 
well os the AST Advantage! TM, Tecmor 
MaestroTM, and other AT memory boards 
require three clock intervals per memory 
cycle to perform the same operation that 
the Cheetah Card™ can accomplish in 
only two! 

Other memory boards must wait one 
full clock interval because their memory 
is too slow — one-third of the time is lost! 

The Cheetah Card™ runs "NO WAIT 
STATE." Programs running in our memory 
run much faster. Up to a full 30% faster. 
(It's not possible to achieve a full one-third 
gain because of I/O operations, etc.) 


Cheetah International, Inc. 


107 Community Boulevard, Suite 5 
Longview, Texas 75606 USA 


TELEX: 510-600-4578 CHEETAH 


AST Advantage!TM is a registered trademark of AST Research Inc. Tecmor MoestroTM is a registered trademark of Tecmor, Inc. 


Inquiry 58 


| 


You purchased an AT for speed. Do 
you really want to install a memory boord 
that makes the AT run slow? Of course 
not! 

For the first time, you now have a 
clear choice. You can choose a product 
that costs more, runs slower, and comes 
with less guarantee. 

Or you can choose the 2.5MB Cheetah 
Card'^ that allows the AT to perform up 
to 30% faster, comes with a full 3-year 
limited warranty, and retails for less than 
our competition! 


2.5MB Cheetah Card™ 
TriComPlus'^ 


$945 
$195 


NOW 
TIME THE 
PC-AT 
WITH THE 
CHEETAH 


тыстағы 
ГЕР! 


[nl 


а - ч Чили алды 
M + —=—— ғ. T à Y 
VEL ШШШ 


+ و 5 


Now that you have o new stopwatch 
— go by your local computer store and 
time the new Cheetah Card™. And while 
you are there — take a look at our ver- 
satile 3 serial, 1 parallel TriComPlus™ МО 
board. 

If your local dealer does not yet have 
the Cheetah Card™, then we will ship UPS 
PREPAID — direct to you. Purchase either 
the Cheetah Card™ or the TriComPlus™ 
and test them for up to 30 days! If you are 
not 100% satisfied, simply return ship 
C.O.D. for same day full refund! 
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mensions, margins, and type size: 
clear a document from memory: print 
the document: or use three DOS func- 
tions (copy, delete, and rename). Write 
saves text in ASCII; therefore, you 
could, if you desire, use your favorite 
editor and only then make use of 


Q&A 


Q&A's merge capabilities. Nonethe- 
less, Write is full-featured. In addition 
to most conventional features, like a 
range of block moves, headers and 
footers, integrating ASCII text within 
existing documents, and adequate 
printer support, Write includes on- 


Shall I do the following? 
Select and, Y" foras on which 
the Bed is 1 and 


the is ? 1 and 
the festis Rent is ( $1,008.88, 


rental dtf 
Esc-Caace] 


Photo 2: Using the Intelligent Assistant. 


io - Cancel request 


fee there ang Fields om your fora that contains leratiots 
ke uisus f cities, or states! | 


like, 
cunt ine 


Шәнте | press fer explanation and examples, 


pass i f 


Fi-Examples amd Pl dE In 


Photo 3: The third lesson for the Assistant. 
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TEC. then тофиг then in the 
^ thes ta appear ia reports. 


fer in which uoa would 
m 7 


Fiet! 


screen page breaks, macros, word 
counts, context-sensitive help, a limit 
of approximately 30 pages of text per 
document, and line and box drawing. 
You can also customize commands in 
a default file. You can save a per- 
sonalized default file in different direc- 
tories for different kinds of docu- 
ments. Windowing, footnoting, and 
columnar commands are the only 
conspicuous features that are missing. 

Write does not work directly with 
the Intelligent Assistant, but you can 
use the merge capabilities to insert 
Q&A data into Write documents. You 
need only place *field name* within 
the text to access the data, and there 
are a variety of text-formatting com- 
mands to smooth the printing of 
merged documents. To print the docu- 
ment, you select Print at the main 
Write menu. You can then select 
among several options, including the 
selection of the database to be used, 
the number of pages and copies, line 
spacing, and justification. 

You can use File, a full-featured 
database, to build single flat files for 
use with the Intelligent Assistant or to 
search for and retrieve data directly. 
From the main File menu, you can 
design (or redesign) the database. add 
data, search, update, mass-update, 
copy, delete, and print. Forms can be 
up to 10 screen pages long: each 
screen page contains 2! lines, or three 
screen pages per 8% by Il-inch 
sheet. You can have up to 1980 char- 
acters per field, 2400 fields per 
record, and up to 16 million records 
per file. Each field can be up to one 
screen in length. You can sort (ascend- 
ing and descending) on up to 25 fields 
and index on up to 120 fields. Field 
types include text, number, money. 
keyword, date, hours, and yes/no. 

File's procedures are more conven- 
tional and formal than the Intelligent 
Assistant's, but for data entry and 
some reports, you will undoubtedly 
prefer its options. Within File, you can 
add punctuation and symbols, you 
can perform date and time arithmetic, 
and you can include programming 
statements (including IF. . .THEN, 
IF. .. THEN. . . ELSE, AND, OR, МОТ, 


(continued) 
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_ HOW TO GET 
OVER $2000 WORTH OF NEW 
CAPABILITIES FOR YOUR 
COMMODORE 64 


дг: = 4 
“FOR $599" 


The Spartan™ is the Apple™ Il + emulator for your Commodore 64™ that will open 
up a whole new world of hardware and software for you! Imagine adding these 
features to your Commodore 64™ for the Spartan™ price of $599: [ ] Apple "jÎ + 
hardware and software capabilities [ | 64K RAM expansion [_] four 
software selectable Commodore 64™ cartridge slots [ ] non-dedicated 8-bit 


parallel port [ | standard audio cassette deck capabilities for your C-64 5 ہے ا ر سے‎ 
The suggested retail value of comparable products offering only these ا‎ 


capabilities is over $2200.00* — but the Spartan™ gives you much, much 
тоге! By building on your investment in your Commodore 64™— ал 
excellent introductory computer — you create a whole new system 
with both C-64™ and Appie™ [i+ capabilities. There is a whole other 
world out there! The huge selection of Apple™ Il + hardware and 


software is now yours to explore! Call toll free for the Spartan" 4 Ti 4 52 > : ars d éH 
dealer nearest you. VICTORIA, 
CANADA УВУ 4V2 
“АП prices quoted are in US. funds, feigh ond faxes not included. Valve of Components equivalent TO ORDER CALL: 


te the Sporton™ system are quoted from Apple" + CPU and Apple™ Il + single disk drive 1993 
ist prices, and пот current suggesied пи prices and component specications of ofer 
peripheral monutoctern, Commadaors 64* ond Commodore logo are trademarks of 
Commodore Electronics Lid. and/or Commodore business Machines, Inc. Apple" H+ ва (653-8527) 
trademark of Appie Computer Inc. Spartan? E о frodemark of Mimic Systeme Inc. ond has 
nó одаН with Commodore Electronics of Apple Computer Inc. The Spartan" be 
manufactured by Mimic Systems under license gronied by АТО Electronics inc. of 
Victoria, B.C. Canada 
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and INT) to update fields conditional- 
ly or to control the order of data en- 
try. You can customize field-specific 
help screens to provide context- 
sensitive aid in entering the data, a 
useful feature when fields restrict data 
in some way. You can also use colors, 
shading. and underlining, perhaps to 
set off the current field or the field 


We design and distribute high quality, 
serious application software for the 


IBM PC, XT, AT and all MS-DOS compatibles. co———À — 


labels. Lookup tables let you construct 
and edit a table of values; you could, 
for example, construct the table to 
hold relevant tax information for dif- 
ferent states or countries. Entries in 
the table cannot exceed 69 charac- 
ters. The Print feature is also more 
versatile than the Intelligent Assis- 
tant's. For example, like most data- 


arity 


Why your next generation of products 
should use our 5th generation tools. 


tools allows you to combine software 

written in Arity/Prolog'" the best of the 
fifth generation languages. with Arity SQL, the 
best of the fourth generation languages, and 
with conventional third generation languages 
such as C or assembly language to build your 
smarter application. 


A rity's integrated family of programming 


You can use Arity/Prolog to build expert systems 
using the Arity Expert System Development 
Package. Or to build natural language frontends. 
Or to build intelligent information management 
systems. Arity/Prolog lets you build advanced 
technology into your vertical applications 
package. 


And more ... 


That's not the whole story. Arity's products are 
all designed to be fast, powerful, serious. Each 
of our products contains unexpected bonuses. 
Such as a one gigabyte virtual database inte- 
grated into Arity/Prolog. The most powerful of 
its kind on a PC. 


Quality First. Then Price. 


In order to be the best, we had to prove it to 
our customers. Our tradition of quality software 
design is reflected in every product we sell. 
Quality first. Then price. And we always pro- 
vide the best in customer support. 


Our products are not copy protected. We do 
not charge royalties. And we offer generous 
educational and quantity discounts on every one 
of our products. 
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If we are new to you, we do notaskthat you 
trust us. You have to try us to know that we 
keep our promise on commitment to quality and 
reliability. Try us by using our electronic 
bulletin board at 617-369-5622 or call us by 
telephone — you can reach us at 617-371-2422. 


Or fill in this coupon. Whether you order today 
or not, let us send you full descriptions of our 
integrated family of Arity products. 


f 


Shipping Address 


Zip 


City Уе 
Telephone 
Quantity Info Only 


Arity/Prolog Compiler and interpreter V4 


$450.00 . E 
Arity Standard Prolog 

5 95.00 1} 
Arity SQL Development Package 

529510) ГІ 
Asity Expert System Development Packie 

$295.00 [1 
Arity Sereen Design Toolkit 

$ 49.95 
Arity File Interchange Toolkit 

$ 49. 


95 


Tota] Amount 
МА rexitierits adi! 5€ sales BAN] 5 
(These prices include shipping to all US. сайы 


Г] AMEN 


анч безар DB arse 


Payment: (2 Check ПРО ГІ VISA ÎME: 
Card N gav 


Signatur 


nrity‏ ي 
Arity Corporation‏ 
Baker Avenue Concord, МА 01742 ,,‏ 358 


| 
| 
| 
| 
| 
B 
Arity/Prolog Interpreter 
| 
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base managers, File allows you to 
print mailing labels and to design and 
reuse specialized forms. 

The Report module extends your 
reporting capability. From the main 
Report menu, you can design or re- 
design a report; print; set new head- 
ings; and rename, delete, or copy files. 
Like other report applications, Report 
sorts (up to 16 columns in ascending 
or descending order) and arranges 
the data from the database into a 
screen or printed display. Report 
allows you to do calculations and sub- 
calculations on or within columns; to 
specify where you want page breaks; 
to include page numbers, headers, 
and footers; and to derive up to four 
new columns from existing data. You 
may want to create a report based on 
keywords or have several invisible col- 
umns that are not printed but that 
permit special sorting or particular 
derived columns. 

From the main Utilities menu, you 
can import and export data and install 
a range of printers to support Q&A's 
advanced printing features. You can 
import data, or append data to the 
end of existing Q&A files, from either 
pfs:File or IBM Filing Assistant. To im- 
port data in DIF (Data Interchange 
Format) or ASCII, or from Lotus 1-2-3 
or Symphony files, you must first have 
or prepare a ОБА file exactly match- 
ing the form template of the imported 
Ше. Menus guide you carefully 
through the process. 

You can define a macro anytime 
within Q&A, or edit existing macros 
in the Write module. Pressing Shift-F2 
brings the Macro Menu box to the 
bottom of the screen, with options to 
define, retrieve, save, and clear 
macros. Use them within the modules 
to set up your working environment, 
to perform common operations, or to 
ease tasks like printing or retrieving. 
Use them vith the Assistant to per- 
sonalize your relationship further. You 
could, for example, use macros to 
hasten the typing of your requests. 
Macro aficionados will appreciate the 
Escape key, which immediately stops 
the playback of the macro. 

Q&A, which is written in C and ma- 

(continued) 


Inquiry 257 for End-Users. 
Inquiry 258 for DEALERS ONLY. —* 


There's a Familar Face 
Behind the New Name 
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becomes an extra function inside your 
word processor. Whenever you give the 
command, WORD FINDER reads the word 
the cursor ís on and pops open a window 
of synonyms. Pick one, and the new word 
replaces the old, automatically. WORD 
FINDER provides 90, 000 synonyms for over 9,000 words, nearly twice 
that of other thesaurus programs. Yet, WORD FINDER uses only 27K of 
RAM and keeps all the synonyms in a 157K file that can be kept on any 
disk drive. (A new, even larger database with 150,000 synonyms for 
15,000 words will also be available in December, 1985.) 

WORD FINDER will quickly help you make your point eloquently, 
clearly and concisely. So put pizazz (punch, sizzle, flair) in your writing 
by putting WORD FINDER in your word processor, today. 

WORD FINDER works inside most popular word processors,' and it's 
fast and easy to install. Just ask a writer: 


WORD FINDER is an affordable adjunct for whipping (flogging, thrashing) your 


prose into shape quickly and efficiently, without leaving the document file 


ou're working on. 
И УОП. David Obregón, PC Magazine WR 


* WordStar, WordStar 2000, Multimate, Word Perfect, Pfs:Write, 
Microsoft Word, IBM Writing Assistant, Easy Writer ІІ, 
Framework, Volkswriter Deluxe, OfficeWriter, and Palantir. 
WORD FINDER is also available for WordStar on CP/M. 
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Q&A 


chine language, requires an IBM PC, 
XT, AT, or compatible with a minimum 
of 512K bytes of RAM (random-access 
read/write memory) and two disk 
drives. Hard disks are clearly prefer- 
able for storing and accessing large 
databases. The suggested retail price 
is $295, or $349 packaged with a 
256K-byte RAM board. Symantec will 
also provide a $50 trade-in for your 
commercial database software. The 
Q&A package includes substantial 
easy-to-follow documentation, a func- 
tion key template, a quick-reference 
card, and four disks, which include a 
tutorial and a sample database. 


CONCLUSION 
Much research on natural-language 
query processing is centered on ac- 
cessing data from relational data- 
bases in a multiuser, networked en- 
vironment. Q&A draws from the re- 
search, though the software manipu- 
lates only single flat files and has no 
multiuser or networking capabilities. 
There are other natural-language 
database products for the microcom- 
puter market (see “CLOUT and 
SALVO” by George Bond, October 
1984 BYTE, page 279), but most are 
either front ends or have much more 
restrictive features than Q&A. With full 
integration, macros, and an Intelligent 
Assistant capable of searching and 
sorting as well as updating the data- 
base, Q&A may go far in attracting 
users who are tired of the program- 
ming-like formalism often required to 
retrieve data and organize reports. 
Nonetheless, natural-language 
query systems have inherent limita- 
tions. Processing the query takes time. 
It may be hard for some to justify the 
time required to teach the Assistant, 
and individual expert users will un- 
doubtedly be better served by raw 
programming power. And Q&A is not 
the ultimate natural-language prod- 
uct, since it doesn't support relational 
queries and isn't meant for use in a 
multiuser environment. Still, with the 
Intelligent Assistant, you can effective- 
ly explore the relationships in your 
data without having to grumble about 
database syntax. Q&A gets the job 
done in an enjoyable way. 8 
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A SIMPL COMPILER 
PART 2: PROCEDURES 
AND FUNCTIONS 


BY JONATHAN AMSTERDAM 


Procedures and functions are a boon for programmers, 
but they're tricky to compile 


Last month, | described 
the construction of a 
compiler for the high- 
level language SIMPL, 
but | omitted any de- 
scription of the part of 
the compiler that han- 
dles procedures and functions. This month, 
ГИ fill that gap. 

The SIMPL compiler | wrote translates 
SIMPL, a Pascal-like language, into VM2 
assembly language. VM2 is a hypothetical 
computer that | wrote a simulator for in 
"Building a Computer in Software" (October 
1985 BYTE, page 112). I described an as- 
sembler for VM2 in my November 1985 ar- 
ticle (page 112). The routines—my collective 
term for procedures and functions—of 
SIMPL are similar to those of Pascal, except 
that a value is returned from a function 
using a RETURN statement rather than by 
assignment to the function name. The syn- 
tax of routines is presented in figure 1, and 
a SIMPL program using a function can be 
found in listing la. 


THE CHALLENGE OF ROUTINES 

What makes compiling routines so difficult? 
Listing I shows a SIMPL program that 
calculates the factorial of a number, using 
a function called fact. The factorial of a non- 
negative integer nis п*(п – 1) (п – 2)*...* 
1. The fact function is recursive; it says that 


the factorial of n is equal to n times the fac- 
torial of n— 1 and that the factorial of О is 
defined to be I. To see what hasto be done 
to compile this program, first consider what 
the run-time behavior of the program ought 
to be. The following four things have to be 
done when calling fact. 


1. When the statement WRITE(fact(n)) is ex- 
ecuted, control has to transfer to the code 
constituting fact. 
2. The argument n has to be passed to the 
function. Somehow, the actual parameter, 
the value of n in the call to fact, must be 
connected (or bound) to the formal param- 
eter, n, that appears in the function 
definition. 
3. It is necessary that fact return to the 
proper place in the main program and that 
its result be made available. A function call 
should act as if it were replaced by its result 
in the program text. If the call to fact pro- 
duced the result 6, the program should 
behave as if the call to fact were simply 
replaced by the number 6, yielding the 
statement WRITE(6). 
4. Storage has to be found for fact's local 
variable, temp. 

(continued) 
Jonathan Amsterdam is a graduate student at the 
Massachusetts Institute of Technology Artificial In- 
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To handle the control transfer, a sim- 
ple BRANCH instruction will suffice. 
If we provide fact with a return 
address—the memory address of the 
instruction just after the call—fact will 
know where to branch to when it's 
finished. That takes care of transfer- 
ring control. 

How about storage allocation? One 
solution, often used in FORTRAN 
compilers, is to allocate enough space 
with each procedure or function to 


:: = proc | func 


routine 
proc 


func 


formals :=( «decl ;» decl) 
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hold that routines arguments and 
locals, plus an additional word of 
storage for the result of a function. In 
this case, three words would be 
allocated: one for the argument n, 
one for temp, and one for fact's return 
value. The compiler would assign 
these memory locations while compil- 
ing fact; it would remember them in 
the symbol table and use them to 
generate references to the argument, 
local, and return value. 


::= PROCEDURE id {formals} ; {vars} «routine» block; 
:: = FUNCTION id {formals} : type; {vars} «routine» block; 


Figure |: The syntax of SIMPL routines. А block is a list of statements surrounded 
by BEGIN and END; a decl is a variable declaration: and vars indicate the keyword 
VAR followed by one or more decls. Curly braces around an item indicaie that the 
item is optional. Angle brackets indicate zero or more repetitions of the item are 


permitted. 


Listing 1: (a) A SIMPL program 
for calculating the factorial of a 
number. (Б) VM2 assembler code 
generated by the compiler from (a). 


(a) 


PROGRAM factorial; 
VAR n: INTEGER; 


FUNCTION fact(n:INTEGER):INTEGER; 
VAR temp:INTEGER; 
BEGIN 
IF n = 0 THEN 
RETURN 1; 
ELSE 
temp := fact(n- 1); 
RETURN n*temp; 
END; 
END; 


BEGIN 
READ(n); 
WRITE(fact(n)), 
END. 
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(b) 
BRANCH factorial 
n: 0 
fact: 
SETSF 1 
PUSHL 0, 8 in 
PUSHC 0 
EQUAL 
BREQL ы 
PUSHC 1 
FRETURN 1 
BRANCH 12 
lo 
PUSHL 0, 3 n 
PUSHC 1 
SUB 
CALL fact, 1 
POPRL 0, -1 ; temp 
PUSHL D 8 n 
PUSHL 0, -1 ; temp 
MUL 
FRETURN 1 
L2: 
PUSHC 0 
FRETURN 1 
factorial: 
RDINT 
POPC n 
PUSH n 
CALL fact, 0 
WRINT 
HALT 


This design is simple and elegant. 
Unfortunately, it does not handle 
recursion. Because this scheme 
assigns a fixed amount of memory to 
each routine, it implicitly assumes that 
a routine can use only one set of 
arguments and locals at a time, Each 
time a routine is called recursively, a 
new invocation is set up using the 
same code but different values for the 
arguments and locals. In the simple 
scheme above, the values of the first 
invocation of a recursive routine will 
be overwritten by the values of the 
second invocation. 

It is necessary to allocate new mem- 
ory locations each time a recursive 
routine is called. But it's impossible 
for the compiler to predict the 
amount of storage a recursive routine 
might need, because the compiler 
can't determine how many recursive 
calls of a given routine would occur 
when the program is run. Theretore, 
this storage allocation must take place 
at run time, not compile time. You 
need to decide at compile time how 
to reference the arguments and locals 
of the routine and compile the refer- 
ences into the code for the routine. 
How can this be done? 


ACTIVATION RECORDS 
The solution to this problem involves 
a data structure called an activation 
record, which is a contiguous region 
of memory that contains all the vari- 
able information needed for a rou- 
tine's invocation. It holds the argu- 
ments, locals, and a space for the 
return value for functions. It also holds 
the return address and some pointers 
to other activation records I'll 
describe later. АП the activation 
records for a given procedure have 
the same format, but their contents 
differ from invocation to invocation. 
The run-time behavior of a program 
with routines is as follows: Each time 
a routine is called, storage for a new 
activation record is allocated. After 
the activation record is allocated, it is 
filled with the values of the arguments 
passed by the call and with the return 
address. Control then transfers to the 
called routine. When the routine 
(continued) 


Thenext time 
an IBM sales rep tells you 


he'll meet you halfway, 
ou ll know hh 


ІВМ SPERRY 


PERSONAL COMPUTER AT” THE NEW PC/TT™ 


DISK 
STORAGE 


MB 


256. 2% 
| КВ КВ 


#USERS 


You've just been introduced to the Sperry PC/IT. which makes the PC/IT the performancecomputer for 
A resourceful, IBM compatible, new desk-top com- networking and multitasking applications. | 
puter that's literally twice as powerful as the one IBM And, not surprisingly, that’s only half our story. With 
calls “the most powerful personal computer IBM all this power and performance, the PC/IT is priced to 

has ever made”. make any prospective IBM customer think twice. 


The Sperry PC/IT has twice the basic memory 
of the IBM machine, and expands to a whopping 
5MB (2MB more than the AT). And it has 38% 
more hard-disk capacity than the AT. 

The Sperry PC/IT в also faster. Process- 
ing speed is 45% faster. About a third faster | 
for disk access. 

So you can store more data, process it 
faster and retrieve it more quickly. All of 


For further information, or to arrange a demon- 
stration at a Sperry Productivity Center, contact 
your local Sperry office or your authorized Sperry 
dealer. Telephone toll-free 1-800-547-8362, ext. 72. 
Or write Sperry Corporation, Box 500, Blue Bell, 
PA 19424-0024. 


TheSperry PC/IT. If we gave it any more 
pua vto call ita PC. ins 


ГЕТЕ ت اد‎ enh ETT 
t П ггг 
International Husiness Machines Corporation. II гы 
PC/IT is a trademark of Sperry Corporation. 


©Sperry Corporation 1985 


Resellers: Call Sperry at 1-800-547-8362,ext.125 to carry the complete PC-to-mainframe line. 


IBM and Personal Computer AT are registered trademarks of Е 
n 


JANUARY 1986 * BYTE 133 


Listing 2: (a) A SIMPL program 
illustrating nested routines. 

(b) VM2 assembler code generated 
by the compiler from (a). 


(a) 


PROGRAM Р; 
VAR a, b:INTEGER; 


PROCEDURE Q; 
VAR b, c:INTEGER,; 


PROCEDURE R; 
VAR b, d:INTEGER; 


BEGIN ( R 
b:= 3 
dia 3 


WRITE \a,R.:. BDO, 


IF c > 1 THEN 
= C- Í; 


BEGIN {Q} 

b:= 2; 

Cra @ 

В; 

WRITE Мп 0:7 ibi 
END; 


BEGIN {P 

a:- 1; 

b:= 1; 

Q; 

WRITE( X MP, "ар, Ап); 
END. 


(b) 
BRANCH P 


VQ 
o 


SETSP 2 
PUSHC 3 
POPL 0, -2 ;b 
PUSHC 3 
POPL 0 
PUSHC i 


WRCHAR 
PUSHC 'R 
WRCHAR 
PUSHC " 
WRCHAR 
PUSHC i 
WRCHAR 
PUSH a 
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WRINT 
PUSHL 
WRINT 
PUSHL 
WRINT 
PUSHL 
WRINT 
PUSHL 
PUSHC 
GREATER 
BREQL 
PUSHL 
PUSHC 
SUB 
POPL 
CALL 


` RETURN 


SETSP 
PUSHC 
POPL 
PUSHC 
POPL 
CALL 
PUSHC 


WRCHAR 
PUSHC 
WRCHAR 
PUSHC 
WRCHAR 
PUSHC 
WRCHAR 
PUSH 
WRINT 
PUSHL 
WRINT 
PUSHL 
WRINT 
RETURN 


PUSHC 
POPC 
PUSHC 
POPC 
CALL 
PUSHC 


WRCHAR 
PUSHC 
WRCHAR 
PUSHC 
WRCHAR 
PUSHC 
WRCHAR 
PUSH 
WRINT 
PUSH 
WRINT 
PUSHC 


WRCHAR 
HALT 


returns, the storage for the activation 
record is deallocated. 

How are references to arguments 
and locals handled? Instead of wiring 
an absolute address into the routine's 
code, the compiler generates an off- 
set from the current activation record. 
The offset is added to the address of 
the current activation record to get 
the address of the variable being ref- 
erenced. Since all activation records 
for a given routine have the same for- 
mat, a given offset will pick out the 
same variable regardless of the in- 
vocation. 

The current activation record is ref- 
erenced with a new register | have 
added to the VM2 machine. This reg- 
ister is called the frame pointer (FP). 
The FP always points to the current 
activation record. Each time a routine 
is called. VM2 needs to save the cur- 
rent value of the FP and set the FP to 
point to the new activation record. It 
is convenient to save the old FP in the 
new activation record. When the rou- 
tine returns, VM2 sets the FP back to 
the old value. These manipulations 
ensure that the FP always points to 
the activation record of the routine 
currently being executed. 

À new activation record must be 
allocated on each call of a routine, 
and it should be freed when the 
routine returns, otherwise all the 
machines memory would eventually 
be consumed. Activation records can 
be allocated on a stack—the same 
stack VM2 uses for almost everything 
else it does—and can be freed by sim- 
ply popping the stack. In fact, another 
name for an activation record is a 
stack frame, from which the name 
"frame pointer" comes. You may re- 
call from my discussion of stacks in 
"Building a Computer in Software" 
that pushing and popping involve lit- 
tle more than incrementing and de- 
crementing the stack pointer. You 
could hardly hope for a more simple 
and efficient storage-allocation 
scheme. 


NESTED ROUTINES 

The scheme for compiling routines as 

outlined so far does not handle 
(continued) 
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SIMPLs feature of nested routines. 
Take a look at the SIMPL program in 
listing 2a, which makes use of nested 
routines. It illustrates how you can 
place the definitions of other routines 
between the local-variable declara- 
tions and the body of a routine, just 
as you can place routines between the 
global-variable declarations and the 
main program body. Nesting affects 
the scope or visibility of identifiers, 
that is. which identifiers—variables 
and routine names-—are available to 
different parts of the program. Let us 
define the lexical level of a point in 
the program as its depth of nesting. 
In listing 2a, global variables are 


LOCAL 1 
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declared at lexical level 0, variables 
local to procedure Q are at lexical 
level I, and variables local to pro- 
cedure R are at lexical level 2. Then, 
the rules governing scope in SIMPL 
are easily stated: A routine has avail- 
able to it all identifiers declared in the 
routines that enclose it and none of 
the identifiers declared in routines 
nested within it. Furthermore, if two 
identifiers have the same name, the 
one at the highest lexical level is the 
one that is visible to a routine. 
Running the program in listing 2a 
results in the following output: 


R: 1323 


LOW MEMORY 


RETURN ADDRESS 


STATIC POINTER 


DIRECTION OF 


STACK GROWTH 


HIGH MEMORY 


Figure 2: The structure of an activation record for a routine with n arguments and m 


local variables. 


ACTIVATION 
RECORD 
FOR R 


LOW MEMORY 


ACTIVATION 

RECORD 

DIRECTION OF 
STACK GROWTH 


FOR R . 


ACTIVATION 
RECORD 
FOR Q 


HIGH MEMORY 


Figure 3: The structure of the stack when Q calls R and then R calls itself showing 


the static (SP) and dynamic (FP) pointers. 
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FH 1819 
Q: 121 
E 


Procedure R, being the innermost 
procedure, can access the global 
variable а; the variable c, which is 
local to procedure Q: and its own 
local variables b and d. R can also call 
both itself and the procedure in which 
it is nested, Q (R does not call Q in 
this example). Q cannot access any of 
R's variables, but it can access a ала 
its own locals, and it can call R. The 
main program can access only global 
variables and can call Q. The variable 
b provides an example of how 
variables with the same name hide, or 
shadow, one another. Each of the 
three occurrences of b in the program 
refers to a different variable. The ap- 
pearances of b within R and Q refer 
to local variables of those procedures 
and have the values 3 and 2, respec- 
tively. The occurrence of b in the main 
program refers to the global variable 
b, and its value is 1. 

R's access to c causes a problem for 
the routine-calling scheme | outlined 
above. If c were a global variable. it 
would be accessible directly by name; 
if it were local to R, it could be found 
at some fixed offset from the FP. But 
C is neither local to R nor globally visi- 
ble from P. I have not indicated how 
such nonglobal nonlocal variables can 
be accessed. 

Before | proceed to the solution, 
note that at the time it is accessed by 
R, the variable c must be residing 
somewhere on the stack because, by 
the visibility rules discussed above Q 
has to be called before R can be; it 
is only from within the definition of 
Q that R is visible at all. 

You .may recall that the activation 
record for R contains the value of the 
FP for R's caller. In this case, R's caller 
is Q, so the old FP is a pointer into 
Q's activation record. It would seem 
you need only follow the old FP to get 
to nonlocal nonglobal variables. 

This will not work, however, because 
other routines besides Q can call R; 
in particular, R can call itself. In this 
case, the old FP for the second in- 
vocation of R points to the activation 


record for the first invocation of H, not 
to Q's activation record, so following 
the old FP would not get us to Q, but 
merely to another copy of R. We 
would need to follow the chain of 
frame pointers back twice to get to Q. 


STATIC POINTERS 

In essence, the problem with follow- 
ing the FPs to find nonlocal nonglobal 
variables is this: The saved FPs in- 
dicate the dynamic structure of the 
program, its run-time behavior: who 
calls whom. To find variables, the so- 
called static structure is needed: who's 
defined inside whom. 

The solution | have adopted is to 
maintain a static pointer (SP) in each 
activation record in addition to the 
value of the caller's FP (sometimes 
called the dynamic pointer). The SP 
always points back to the most recent 
activation record of the routine in 
which the current routine was de- 
fined; for instance, the SP in R's ac- 
tivation record always points to an ac- 
tivation record for О, regardless of 
who called R. The activation-record 
format for a routine with n arguments 
and m local variables is shown in 
figure 2. Figure 3 illustrates the struc- 
ture of the stack when static and 
dynamic pointers are used. Note that 
it is sometimes necessary to follow 
several static pointers to get to the 
desired variable. For example, if a pro- 
cedure S were defined inside R and 
accessed the variable c, the SP in S's 
activation record would be followed, 
leading to an activation record for R: 
then, R's SP would be followed. 
leading to the desired activation 
record for Q. The number of static 
pointers to follow is the difference in 
lexical levels between the point of call 
and the callee. 


CALLING MECHANISM IN ACTION 
Now that all the pieces of the routine- 
calling scheme have been described, 
lets put them into place by seeing 
what happens when the program in 
listing 2 is executed. You may want 
to glance at figure 4 during this 
discussion. 

The main program begins by calling 
Q. First, the current value of the FP 
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is pushed. followed by the SP. and the 
FP is set to the current value of the 
stack pointer. Since Q is called from 
the main program, it is not necessary 
to save the FP on the stack or to com- 
pute the SP. but I do it anyway since 
it's easier to implement this calling 
mechanism if a call from the main 
program isn't treated as a special 
case. Next, thereturn address, which 
can be calculated from the value of 
the program counter at the time of 
the call, is pushed onto the stack, and 
the computer branches to the begin- 
ning of Q (see figure 4a). 

Q begins by pushing two zeros 
onto the stack. This serves to allocate 


RETURN ADDRESS FOR Q 


SP FOR 9 
OLD ЕР FOR © 


a word on the stack for each of Q's 
local variables and at the same time 
to initialize those variables to 0. The 
body of Q begins execution by setting 
its local variables, b and c, to 2. Then, 
R is called by the same mechanism 
as before: First, the FP is pushed onto 
the stack, the SP is computed by fol- 
lowing the chain of static pointers as 
many times as the difference in lex- 
ical levels between the point of call 
and Н, and the value of the FP for the 
activation record at that place in the 
stack is pushed. Since the definition 
of R is at the same lexical level as the 
body of Q, no static pointers need be 

(continued) 
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HIGH MEMORY 
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Figure 4: The run-time behavior of the program in listing 2. See the text for details. 
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followed, and the FP value for Q is 
pushed as the SP for R's activation 
record. FP is then set to the stack 
pointer, the return address is pushed, 
and control transfers to procedure R 
(see figure 4b). 

After pushing and initializing its 
local variables, R executes its WRITE 
statement, then tests the value of Q's 
local variable c. Since Q set c to 2, 
the statements within the IF statement 
are executed. First, c is decremented, 
then R is called recursively. To begin 
the recursive call on R, the FP is again 
pushed onto the stack and the new 
SP calculated. Now, since this activa- 
tion record for В is one lexical level 
deeper than R's definition, a single SP 
is followed; this leads back to Q's ac- 
tivation record, so the FP value for Q 
is again used as the SP for this second 
invocation of R. Note that although 
the activation record for each invoca- 
tion of R has a different value for the 


old FP, they have the same value for 
the SP. Next, the FP is set to the cur- 
rent value of the stack pointer, the 
return address is pushed, and control 
transfers to the body of R for the sec- 
ond time (see figure 4c). 

In the second invocation of R, R's 
local variables are pushed onto the 
stack and then the WRITE statement 


15 again executed. Н tests c, but this 


time it is not greater than 1, so the 
code within the IF statement isn't ex- 
ecuted. The return process is the in- 
verse of the call: The stack pointer is 
set back to where it was before the 
call, and the FP is restored to its old 
value. At this point, the stack again 
looks as it does in figure 4b. 

Now that the second invocation of 
R has returned, the first invocation 
can also return. (The stack now ap- 
pears as in figure 4a) Then, Q ex- 
ecutes its WRITE statement and 
returns, and finally the main program 


Listing 3: The Modula-2 source code for the SIMPL CALL statement. 


(* CALL takes two arguments, the address to branch to and the difference 
in lexical levels. It does the following things: 


1. Pushes the current FP 

2. Computes and pushes the SP 

3. Pushes the return address 

4. Branches to the address. ") 
PROCEDURE call; 
BEGIN 

pushWord(framePtr): 


(* save current FP *) 


(* use the difference in lexical levels (2nd arg) to set the SP ") 
pushWord(folowSP(CARDINAL(memory[programCtr + 1]))); 


framePtr : 2 stackPtr; 


(* FP will point to return address *) 


pushWord(programCtr + 2); (* return address *) 


branch; 
END call; 


(" Follows the static-pointer chain. *) 


PROCEDURE followSP(num:CARDINAL address; 


VAR fp:address; 
n: CARDINAL; 
BEGIN 
fp := framePtr, 
FOR n:= 1 TO num DO 


{р := address(memory[fp + SPoffset]); 


END; 
RETURN fp; 
END followSP,; 


PROCEDURE branch; 
BEGIN 


programCtr := address(memory(programCtr]), 


END branch; 
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does a WRITE and the program ends. 

What I've just described differs in 
two minor ways from the scheme as 
[ originally presented it. First, al- 
though for reasons of conceptual 
simplicity | described the activation 
record as being allocated all at once, 
it in fact is allocated piecemeal, a 
push at a time: the arguments (al- 
though in this example there were 
none), the FP the SP. and the return 
address. Second, it's somewhat more 
convenient for my purposes to have 
the FP point to the middle of the ac- 
tivation record instead of to the begin- 
ning. This means that some offsets 
from the FP will be negative and 
others positive. 


SOME NEW INSTRUCTIONS 

A compiled program's code would be 
long and messy indeed if it had to 
worry about every manipulation of 
static pointers and activation records. 
Instead, I'm going to push all this 
complexity down into the virtual 
machine, VM2, and hide it behind five 
new VM2 instructions. 

The first and most complicated is 
CALL, which takes two arguments: 
the memory address of the beginning 
of the routines code and the dif- 
ference in lexical levels between the 
caller and callee. It performs all the 
operations necessary when one rou- 
tine calls another: saving the return 
address and FP on the stack, setting 
the SP. setting the FP register, and 
branching to the routine Because 
CALL is so complex, 1 have provided 
the Modula-2 source code for it in 
listing 3. 

The instructions PUSHL and POPL 
are used to access all but global vari- 
ables; the “L’ is for "local?" They each 
take two arguments: the difference in 
lexical levels between the variable and 
the accessing routine and the offset 
of the variable. Each follows the chain 
of static pointers a number of times 
equal to the difference in lexical levels 
and then uses the offset to access the 
variable. PUSHL pushes the value of 
the variable onto the stack: POPL 
pops the top of the stack into the vari- 
able. 

(continued) 


Princeton 


Graphic Systems 


Number One 


Again 


sharp resolution, full compatiblity, and rug- 
ged reliability. That's what you get in every 
Princeton Graphic Systems monitor. That's 
why Princeton Graphic Systems is number 
one in the minds of more and more personal 
computer owners every year. 

Only Princeton Graphic Systems offers a 
complete family of quality personal computer 


E BDEDEDEUÉILIOE 


displays. Our color and monochrome 
monitors outperform the competition every 
time. That's why, for the second year in a 
row, our HX-12 high resolution color monitor 
has been voted best in the world. * 

50 for the very best in personal computer 
monitors, pick the company that's number 
one. Princeton Graphic Systems. 


"РС WORLD Magazine's 1985 World Class Survey. 


PRINCETON’ Е 


GRAPHIC SYSTEMS 


Am INTELLIGENT атата ма COMPANY 


601 Ewing Street, Bldg. A, Princeton, NJ 08540, (608) 683-1660, Telex: 821402 PGSPRIN, (800) 221-1490 Ext. 704 


Inquiry 287 


JANUARY 1986 * BYTE 139 


Inquiry 308 


IBM/PC 
CROSS 
ASSEMBLER 


We've been selling these 
industrial-quality assemblers to 
the develop.» »nt system mar 
ket since 1978. T hey are now 
available for the IBM PC. 


FEATURES: 

e Fully relocatable 

e Separate code, data, stack, 
memory segments 

e Linker included 

e Librarian included 

e Generate appropriate HE X or 
S-record formatted object file 

e Macro capability 

e CPM8O, MPM, ISIS versions 
available 

e Conditional assembly 

e Cross reference 

e Supports manufacturer's 
mnemonics 

e Expanded list of directives 

e 1 year free update 


Assemblers now available 
include: 
Chip Chip 


1802/1805 NSCB800 

8051 F8, 3870 
6500/01/02 28 

6800/01/02 280 

6803/08 9900/9995 

6804 Z8000 

6805 68000 

6809 6301 

6811 8048/49/50/42 
8085 65С02/С102/С112 


Take advantage of leading-edge 
technology. Get your own Relms 
assembler today. Use your 
Mastercard or order by phone: 
(408) 265-5411 


Relational Memory Systems, Inc. 
P.O. Box 6719 

San Jose, California 95150 
Telex: 171618 


Prices subject to change without notice. 
Software distributor inquiries invited. 


wins 


140 BYTE * JANUARY 1986 


PROGRAMMING PROJECT 


Two instructions, RETURN and 
FRETURN, handle returns. Both take 
one argument, the number of words 
of actual parameters (arguments) 
pushed onto the stack by the caller. 
They need this value to determine 
where to set the stack pointer. 
RETURN merely sets the stack 
pointer to where it was before the call, 
effectively popping the activation 
record off the stack. FRETURN (func- 
tion return) first pops the top of the 
stack, which should contain the value 
to be returned by the function, then 
resets the stack pointer as with 
RETURN, and finally pushes the 
returned value back onto the stack. 

To get a sense of the code gen- 
erated by my compiler, you may want 
to look at listings 1b and 2b; they 
show the compiler's output for listings 
la and 2a, respectively. 


COMPILER ISSUES 

Paradoxically, | have spent nearly all 
the second part of the compiler proj- 
ect describing a mechanism that is im- 
plemented in VM2. Of course, the 
mechanism would have been unnec- 
essary were it not for the peculiar 
problems that arise in compiling high- 
level languages with nested pro- 
cedures and functions. But it is now 
time to move to the compiler proper. 

The basic action of the compiler 
when it sees a routine is as follows: 
First, the routine name is entered into 
the symbol table. Then the list of for- 
mal parameters is parsed; each formal 
parameter is entered separately into 
the symbol table, and the whole list 
of formals is attached to the routine's 
symbol-table entry as well to aid in 
checking calls to make sure they sup- 
ply the right number and types of 
arguments. If the routine is a function, 
its type is then parsed and placed in 
the routine's symbol-table entry. Next, 
the local variables are parsed and 
entered into the symbol table. The 
compiler's routine-compiling pro- 
cedure then calls itself recursively to 
handle any nested routines. 

Finally, the body of the routine is 
compiled. The compiler first outputs 
a label, which is the routine's name. 
Then, the code to place the local vari- 


ables onto the stack is generated. | do 
this by outputting a PUSHC 0 instruc- 
tion for each local; as | said earlier. 
it has the effects of allocating a word 
on the stack and initializing the vari- 
able to O. Lastly, the code for the 
body is generated. In SIMPL, if no 
RETURN statement is executed in a 
procedure, that procedure returns 
after its last statement is executed; to 
handle this, the compiler needs to 
generate a RETURN instruction after 
the code for the procedure. Functions, 
on the other hand, have to return 
values explicitly. It should be an error 
if they don't. 

A few things are needed to 
embellish this basic compiling pro- 
cess, First, the compiler needs to 
remember the lexical level at which 
each identifier in the program is de- 
fined. It does this by means of a 
counter, lexicalLevel, which starts at 
О, is incremented whenever a routine 
definition occurs, and is decremented 
when the compiler has finished com- 
piling a routine. Each time a routine 
name or variable is defined, the cur- 
rent lexical level is stored with it in its 
symbol-table record. In order to get 
the visibility of routine names right, 
the counter must be incremented just 
after the routine name is seen but just 
before the formals are. Formals are 
treated as being local to the routine 
in which they occur. 

Second, formals and locals need to 
be given offsets from the FP. If you 
take a look at the form of an activa- 
tion record in figure 2, you'll see that 
the first local variable is one word 
below where the FP points to, so it 
should be given an offset of – I. The 
second local should be given an off- 
set of –2, and soon. Things are a bit 
more tricky with formals, however. 
The compiler handles the arguments 
in a routine call from left to right, 
pushing the first argument onto the 
stack first. Hence, the first argument 
will be farthest from the FP. so it 
should have the highest offset. To 
assign offsets to formals, the compiler 
must read them all in first, count how 
many there are, then go back through 
them and assign the offsets. Because 

(continued) 
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of the way I've set up the activation 
record, the last argument—the one 
closest to where the FP points—will 
have an offset of 3. 

One final consideration is that after 
the compiler is done with a routine, 
all identifiers local only to that routine 
should be removed from the symbol 
table. This is so that a later part of the 
program can't possibly succeed in ref- 
erencing one of these identifiers. I'll 
now describe how to compile the vari- 
ous constructs that arise in dealing 
with routines. 


ROUTINE CALLS 

To compile a procedure or function 
call. the arguments are treated as ex- 
pressions and each is compiled. 
When an expression is compiled, 
code is generated that will result in 
the value of the expression being left 
on the stack at run time, so compil- 
ing the arguments as expressions is 
iust what the routine-calling mecha- 
nism requires. After the arguments 
are compiled, a CALL instruction is 
generated with the name of the rou- 
tine being called and the difference 
between the lexical level of the called 
routine and the current lexical level. 
The compiler also performs several 
checks: The called routine must be a 
function if the call occurs in an expres- 
sion, otherwise it must be a pro- 
cedure; and the number of arguments 
and their types must match with the 
list of formal parameters. 


SIMPL RETURN STATEMENT 
When the compiler sees a RETURN 
statement followed by an expression, 


it checks to make sure it is in the pro- 
cess of compiling a function; if so, it 
generates code for the expression 
(which will result in the expression's 
value being pushed onto the stack at 
runtime) and generates an FRETURN 
instruction. When the compiler sees 
a RETURN statement with no follow- 
ing expression, it makes sure it is com- 
piling a procedure, then it generates 
a VM2 RETURN instruction. 


VARIABLE ACCESS 

When a variable is used in the code, 
the compiler looks it up in the sym- 
bol table. If it is global, its name is 
used. If not, a PUSHL or POPL in- 
struction is generated, as appropriate, 
with the variable's offset and the dif- 
ference in lexical levels between the 
current one and the one in which the 
variable was defined. 


NAME MANAGEMENT 
Two minor problems remain for the 
compiler, both having to do with 
managing the names of identifiers. 
The first one concerns routine name 
clashes. Say you have tworoutines, P 
and Q. Inside P you can define 
another routine, R, and inside Q you 
can also define a routine called R. The 
problem is that you cant use the 
routine names as labels in the assern- 
bly-language program, since then you 
would have two “Н” labels, and that's 
illegal in my assembler. The easiest 
solution is to generate a new label for 
every routine and record the label in 
the routines symbol-table entry for 
use when the routine is called. 
(continued) 


Figure 5: The structure of the symbol table: an array of pointers to doubly linked lists 
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The second problem concerns the 
process of looking up an identifier in 
the symbol table. Recall that the sec- 
ond scoping rule states that when an 
identifier that is declared in a nested 
routine is also declared inside the 
routine in which it is nested, the inner- 
most identifier shadows the other. So 
the b referred to by procedure R in 


listing 2a is the variable local to R, not 
the ones local to Q or P. How can we 
implement the identifier lookup 
routine so that this scoping rule is 
enforced? 

The obvious solution is to examine 
all the identifiers with the same name 
and choose the one defined at the 
highest lexical level. This solution will 


VOTRAX ANNOUNCES 
VOTALKER IB and AP 


New Levels Of Voice 
Clarity And 
Versatility For 
Personal Computers 


Unlimited Phonetic 
Speech for IBM PC, 
XT, Apple Il, Apple 
Пе, Apple Plus, And 
All True Compatibles 


Votalker IB and AP are the only Synthetic Speech Generating Systems for 
Personal Computers that Provide Four Voice Patterns Through On-Board 
Switches. Both board-level products offer two preprogrammed voice 
modes that may be further customized through an on-board filter. Voice 
modes and filter are activated by switches. 


Other Special Features 


е Newly Designed Circuit Board with Advanced 5С-02 Speech Chip 
е Sophisticated Text-to-Speech Translator Diskette 
e Speech Buffer for Undelayed Software Operation 


Special Introductory Offer 


$249 — votalker IB For IBM PC and XT 
$179 — votalker AP for Apple Il, Apple lle, and Apple 11 Plus 


Other Votrax Products: 


* Dial Log Televoice Management System for IBM PCs 
* Personal Speech System and Type 'N Talk Stand-Alone Systems 


e Votalker C-64 for Commodore 64 


e Trivia Talker Games for Commodore 64 
e SC-O1 and 5С-02 Speech Synthesis Chips 


ОЛО 
^7 


VOTRAX, INC. 

1394 Rankin 

Troy, Michigan 48083-4074 
(313)588-2050 TWX-8102324140 
Votrax-T RMI 


THE PIONEER IN SYNTHETIC SPEECH SYSTEMS 


To place an order or learn more about Votalker IB and AP, Call Votrax at 
(800) 521-1350. In Michigan, Call Collect (313) 588-0341. 
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Work, but a simpler one suggests itself 
if you notice that identifiers in lower 
lexical levels are declared before 
those in higher ones. That is. as the 
compiler reads the program from top 
to bottom, it will first install global 
variables into the symbol table, then 
variables at lexical level І, and so on. 
If the symbol table were merely a list 
of entries, and if new tries were in- 
serted at the beginning of thelist, the 
lookup routine could simply take the 
first identifier whose name matched 
the one being looked up: since that 
identifier was the most recently in- 
serted of all those with the same 
name, it must have been defined at 
the highest lexical level. 

In practice, though, a single list is 
too inefficient a representation for a 
symbol table—the lookup time is pro- 
portional to the length of the list, and 
if there are many identifiers, the list 
will be long. It would be great if the 
symbol table could combine the effi- 
ciency of a hash table with the nice 
lookup property of a list. That's possi- 
ble if each element of the hash table, 
instead of containing a single symbol 
entry, contains a pointer to a list of en- 
tries. Instead of one long list, the sym- 
bol table consists of an array of 
shorter lists; and since identical 
strings hash to the same location in 
the array, all the identifiers with the 
same name will be on the same list. 
The lookup routine hashes the name 
of the identifier it is searching for, in- 
dexes the array to find the appropri- 
ate list, and searches the list in order, 
taking the first match it finds. To 
facilitate the removal of entries, the 
list is doubly linked. The structure of 
the symbol table is illustrated in figure 
2 


CONCLUSION 

The Modula-2 source code for my 
SIMPL compiler, including the codeto 
handle routines, along with the VM2 
assembler and VM2 monitor, are 
available for downloading from 
BYTEnet Listings. The telephone 
number is (617) 861-9764. In part 3 
next month. I'll extend the compiler 
by adding some useful features like 
arrays. 8 


ILLUSTRATED BY CLAUDIA TANTILLO 


BY NAMIR CLEMENT SHAMMAS 


CREATING 
REUSABLE 
MODULES 


Capsule editors 
quickly customize 
modules in Modula-2 - 


he advent of Modula-2 
marked another step in the 
evolution of structured 
programming languages. 
Modula-2 evolved from Pascal and ad- 
dresses some programming aspects 
more effectively than its predecessor. 
Most important is its ability to create 


separate modules that are procedure 
libraries. These libraries perform 
many related tasks. The concept of 
modules stresses the ability to tackle 
a big software project and apply 
(reuse) the same code in future pro- 
grams. This cuts down on software de- 
velopment time, cost, and debugging. 
This article discusses module reus- 
ability—its limitations and remedies. 
To reuse code, you must write pro- 
cedures and modules that have some 
degree of freedom from the rest of 
the program. These modules carry 
out specific tasks while interchanging 
data with other parts of the program 
via global variables, call arguments, 
and data files. Modula-2, however, im- 
poses some restrictions to prevent 
this freedom from turning chaotic. 
Modula-2 requires that any vari- 
ables passed to procedures be of the 
exact same type (i.e., you can't mix ap- 
ples and oranges), and it allows no 
generic types. The language relaxes 
this somewhat for procedure calls for 
arrays. You can declare an open array 
without specifying its bound limits, 
which means that procedures can ac- 
cept arrays of different sizes but not 
of different basic types. For example, 
you can have a procedure like this: 


PROCEDURE Sendstring 
(Name : ARRAY OF CHAR); 


Notice that the variable Name is a 
character array whose dimensions are 
determined when the program calls 
the procedure SendString. Thus, 

(continued) 
Namir Clement Shammas (4814 Mill Park 
Court, Glen Allen, VA 23060) is a freelance 
writer and programmer. He is also a con- 
tributing editor to Computer Language 
magazine. 
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REUSABLE MODULES 


SendString can accept arrays of any 
size as long as they have the basic 
type CHAR and are one-dimensional. 
Hopefully, future language updates 
will expand the open-array feature. By 
comparison, the Ada language allows 
generic types but has stricter type 
checking. The C language on the 
other hand. shows little or no type 
checking and allows the programmer 
a great deal of freedom—and respon- 
sibility. 

Remedies for some of these limita- 
tions are available in the following 
programming strategy: 


1. Write an incomplete program 
skeleton that constitutes the major 
portion of a procedure, function, or 
module. This capsule should include as 
much general code as possible. 

2. Write another program. a capsule 
editor, that customizes the capsule and 
adds the last details by interacting 


Time and 


We've just done something we know you'll like. 

We've made the SemiDisk far more affordable than 
ever before. With price cuts over 25% for most of 
our product line. Even our new 2 megabyte units 


are included. 


Its Expandable 


SemiDisk Systems builds fast disk emulators for 
more microcomputers than anyone else. S-100, 


Enter the output filename ? c:sort1.tst 
Enter new procedure name ? ZipSort 
Enter record type name ? Mail 

Is the sort based on one field ? Yes 
Enter fieldname ? ZipCode 


Figure |: The display from running 
EditSort for a single sort key. 


Enter the output filename ? c:sort2 tst 
Enter new procedure name ? MailSort 
Enter record type name ? Mail 

Is the sort based on one field ? No 
Enter number of fields used ? 3 

Enter name for subkey # 1 ? ZipCode 
Enter name for subkey # 2 ? State 
Enter name for subkey # 3 ? Name 


Figure 2: The display from running 
EditSort for multiple sort keys. 


with the user for the required infor- 
mation. 


The resulting code produced by the 
capsule editor is correct and 
complete. 

Capsule editors are entire programs 
that perform text editing, insertion, 
and addition on the code in the cap- 
sules. You can think of them as ad- 
vanced processors that offer flexibili- 
ty before you invoke the compiler. It is 
normal to have one capsule altered by 
one editor. However, you can have 
several capsule editors work on the 
same capsule (or the reverse), and 
you need not write the capsules and 
their editors in the same language. 

The advantages of using capsule 
editors are 


€ easier and faster means of produc- 

ing custom programs 

e lower software development cost 
(continued) 


опеу. 


Battery Backup, Too 

At 0.7 amps per 2 megabytes, SemiDisk consumes 
far less power than the competition. And you don't 
have to worry if the lights go out. The battery 


backup option gives you 5-10 hours of data 
protection during a blackout. Nobody else has this 


IBM-PC, Epson QX-10, TRS-80 Models П, 12, and 16. 


You can start with as little as 512К bytes, and later 
upgrade to 2: megabytes per board...at your own 
pace, as your needs expand. Up to 8 megabytes per 
computer, using only four bus slots, max! Software 
drivers are available for CP/M 80, MS-DOS, ZDOS, 
TurboDOS, VALDOCS 2, and Cromix. SemiDisk 


SemiDisk I, S-100 
SemiDisk II, S-100 
IBM PC, XT, AT 
QX-10 

TRS-80 II, 12, 16 
Battery Backup Unit 


turns good computers into great computers. 


SEMIDISK 


SemiDisk Systems, Inc., P.O. Box GG, Beaverton, Oregon 97075 


important feature. Why risk valuable data? 


The Best News 


512K IMbyte ZMbyte 
$695 $1395 

$995 $1995 
$595 $1795 
$595 $1795 
$695 $1795 
$150 $150 $150 


Someday you'll get a SemiDisk. 
Until then, you'll just have to... wait. 


503-642-3100 


all ^5-645-A 410 ік CRBS 495-724 іші ine CRIEUCPCR, мый IOS APRI for CR ons aii Tema equipped compter bulletin boards i OU 1 FOO Һай у Semih. SeaniSnool тыйсам of Seek Systema 
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AT" Pfantasies for your PC or XT." 


Want better speed and memory on your == hardware-dependent programs and 
PC or XT without buying an AT? 2.242. —— back again without rebooting. All with 

You've got it! Pfaster286's compatible ROM software. 

Phoenix's new Pfaster™286 co-processor | And, Pfaster286 does the job unintrusivel y! 
board turns your PC or XT into a high- | - No motherboard to exchange. No wires to 
speed engine 60 percent faster than an ! %5»; solder. No chips to pull. Just plug it into a 
AT. Three times faster than an ХТ. It even i pe standard card slot, and type the 
supports PCs with third-party hard disks. T0277 19 magic word, '*"PFAST? 
But that's only the beginning. LT "C If you really didn't wantan AT in the first 

You can handle spreadsheets and programs ОРУ s place, just what it could do for you, call or 
you never thought possible. Set up RAM disks in CFE DE ГДЕ А Be write: Phoenix Computer Products Corp., 
both 8088 and 80286 memory for linkage editor hy Jus. d 320 Norwood Park South, Norwood, MA 
overlays or super-high-speed disk caching. All with D | 02062; (800) 344-7200. In Massachusetts, 
Pfaster286's 1mb of standard RAM, expandable to ь777; 4 617-762-5030. 
2mb, and dual-mode design. ч ‚ 

You can develop 8086/186/286 software on your XT Y Programmers’ Pfantasies™ 
faster. Execute 95 percent of the application packages by 
that run on the AT, excluding those that require fancy I/O 
capabilities your PC or XT hardware just isn’t designed 
to handle. Queue multi-copy, multi-format print jobs for 
spooling. Or, switch to native 8088 mode to handle i. 


"d 


Pi 4 


XT and AT are trademarks of International Business Machines Corporation. Pfaster286 and Programmers’ Péantasies are trademarks of Phoenix Computer Products Corporation. 
For the Ferrari aficionado: yes. we know this is a rear engine саг. We dre showing the addition of a second engine to symbolize how Pfaster can be added to your PC or XT to increase performance. 
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e increased reliability, and 

e the ability to produce custom pro- 
grams when the original software 
author is unavailable. 


A DEMONSTRATION 

This demonstration deals with a sort 
algorithm. | used Logitech’s Modula-2/ 
86 compiler, version 0.3c, which does 
not have floating-point implementa- 
tion but does have reliable file I/O 
(input/output) operations. | used an 
IBM PC XT to test the program with 
all files located on drive C, the hard 
disk. The compiler did not have a 
string-manipulation library so ! used 
Strlib1, a module I developed earlier. 
Reference | contains the code for this 
entire module. 

The example is a capsule for the 
recursive QuickSort algorithm. |Editor's 
' note: Listings for QUIKSORT.MD2 and 
EDITSORT.MD2 can be downloaded from 
BYTEnet listings at (617) 861-9764 | This 
capsule is a procedure written with the 
following assumptions and remarks: 


1. The data records to be sorted аге 
of a dummy type called ltem. The 
capsule editor changes this to match 
the desired custom record type. 

2. The original capsule has one single 
dummy sort called key, which the 
capsule editor alters according to 
your input. 

3. You can only sort on alphanumeric 
data fields (keys). 

4. If you use a field as a sort key, you 
must use the entire field. 


The capsule editor for the Quick- 
Sort capsule is the module EditSort. 
It performs the following functions: 


e prompts for the output filename 
e prompts for the output procedure 
name 

e asks for the record type name that 
you intend to use throughout your 
program, and 

€ asks for the sort keys. (Based onthe 
number of keys involved, the capsule 
editor decides how to edit QuickSort. 
The following two cases explain how 
this works.) 


If you want to sort a mailing list, you 
could call your record type, Mail, and 
(continued) 
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Listing 1: The output code generated by running the EditSort capsule editor 
on the QuickSort capsule with a single sort key. 


PROCEDURE ZipSort( A : ARRAY OF Mail ; N : CARDINAL ); 


PROCEDURE Compare ( S1, S2 : ARRAY OF CHAR): BOOLEAN; 
(< Compare two strings of the same maximum length. +) 


CONST eos = OC; (* end of string *) 


VAR Less, Stop : BOOLEAN; 
i : CARDINAL; 


BEGIN 
Less : 
Stop : 
| ves m 
WHILE (i « = HIGH(S1)) AND (Less = FALSE) AND (Stop = FALSE) DO 

IF (S1[i] < > eos) AND (S2{i] < > eos) 
THEN (* Proceed in comparison *) 
IF (St[i] < S2[]) THEN Less : = TRUE ELSE INC(i) END; 
ELSE Stop := TRUE (* Reached the end of string*) 
END; 
END; 
RETURN Less; 
END Compare; 


FALSE: 
FALSE; 


' PROCEDURE Sort( L, R : CARDINAL): 


VAR i, |: CARDINAL; 
X, W : Mail: 


BEGIN 
X := A[(L+R) DIV 2]: 
REPEAT 
WHILE Compare(A[i].ZipCode,X.ZipCode) DO ІМС() END; 
WHILE Compare(X.ZipCode,A[i].ZipCode) DO DEC(j) END; 
IF i <= | THEN 
W = А]: = Afi); Ali] :2 АШ: АШ: = МУ; 
INC(i) ; DEC(]) 
END; 
UNTIL i >j; 
IF L < j THEN Sort(L,j) END; 
IF i < Н THEN Sort(i,R) END; 
END Sort; 
BEGIN 


Sort(1,N) 


END ZipSort; 
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Klone FOR 


The Closer You Look, the Better We Look! 


a bn š 


Е hele 3 i99". PU 
"wa 
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is the mirror image of Crosstalk XVI, the industry standard in data communications software for small business computers. 's design 
closely reflects Crosstalk XVI's menus, commands and features. In fact, if you have used Crosstalk XVI before, you will leel right at home with | 
Ihe one thing you will not find reflected іп is Crosstalk XVI's $495.00 price. Because we conlrol the reflection, 11175 29 costs only $49.95. 


If you are new to data communications, i! makes sense fo go with the Industry standard in dato communications software, bul why рау the industry 
standard price. M lets you have Ihe industry standard at tid the price. Il you or your company have already standardized on Crosstalk XVI, then 
consider (ii Por for future purchases and upgrades, you'll realize significant savings, wilhoul ee on quality, standardization or teotures. 


even gives you features that Crosstalk ХУІ doesn! provide, such 
3s background operalion which lets handle your communica- 
ions while you are using other productivity packages MIRADO Includes 
3 built-in Wordstar-like text editor, and many file transfer protocols such as: 
XMODEM, XMODEM MULTI-FILE, KERMIT, HAYES Gnd of course, CROSSTALK. 


With SoftKlones ж gucrgn'ee, you cant lose. Pick 
ір the phone and dial our tolldree number, or fill-out the coupon 


МІББОБ Еше 


DISTRIBUTING CORP 
The Age ol KloneWore Has Arrived 
2 Order Call foll- Free: 


1210 Eo Park Avenue 
Tallahassee, Florida 32301 


ational: California: 


or Information Cail: 4-904-878-8544 


ЕО, Kione'Ware and toffKions are Irodemarks ef SoffKlone Dirtribuling Corporation Crosstalk XVI 
nd Microsiut ore regittered trademarks of Microstut, Іпс., HATES 1ã а registered trademark 01 Hayes 
lerocampulter Produch, Inc, Wordstar ts a гедініегед irademark of Micropro intemoticnal.. 


Yes, Please send me. | | .copylies] of MIRROR at 
$49.95 plus $500 postage ihandling 
($8.00 for COD orders) ea. 


MIRROR is available for the ІВМ РС/ХТ?АТ and compatibles. 
Foyment Method: 

{ ] VISA (| JMC | )COD | ] Check’Money Order 
Credit Card ғ: 


Card Expiration Date: 
Purchase Order and site 
license inquiries please 


(Fl residents must add call (904) 878-8564. 


6% soles tax) 
| | NOT COPY 
Shipping/Hondling --------- PROTECTED! 


Amount Enclosed: 


Sub-Total 


Name: 
Shipping Address: 
ӨШ... Le 


Zip Code: | Telephone #: 


Signature: 


Mail Coupon То: SoftKlone, 1210 East Pork Avenue, Tottahossee, Florida 32301 
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Listing 2: The output code generated by running the EditSort capsule editor 


on the QuickSort capsule with multiple sort keys. 


PROCEDURE MailSort( А: ARRAY OF Май; N : CARDINAL ); 


PROCEDURE Compare ( R1, R2 : Mail; BOOLEAN; 


(+ Compare two strings of the same maximum lengths. +) 


CONST eos = OC; (* end of string *) 


VAR Less, Stop : BOOLEAN; 
i : CARDINAL; 
51, 52: ARRAY [1..YourMaxString] OF CHAR; 


BEGIN 
Less := FALSE; 
Stop := FALSE, 


Pe 1 


Stringls(S1,R1.ZipCode) ; Stringls(S2,R2.ZipCode) ; 


StringAdqa(S1,R1.State) ; StringAdd(S2,R2.State) ; 


etringAda(S1,R1. Name) ; StringAdd(S2, R2.Name) ; 
WHILE (i « = HIGH(S1)) AND (Less = FALSE) AND (Stop = FALSE) DO 


IF (S1[i] < > eos) AND (S2[i] < > eos) 
THEN (* Proceed in comparison *) 


IF (ST(I] < S2[i]) THEN Less : = TRUE ELSE INC(i) END; 
ELSE Stop := TRUE (* Reached the end of string») 


END; 
END; 
RETURN Less; 
END Compare; 


PROCEDURE Sort( L, R : CARDINAL); 


VAR i, |: CARDINAL; 
X, W : Mail; 


BEGIN 
X :2 A[(L+R) DIV 2]; 
REPEAT 
WHILE Compare(A[i],X) DO INC(i) END; 
WHILE Compare(X,A[i]) DO DEC(j) END; 


IF i <= j THEN 
W = Ali] := Afi); Ali] := Ag]: All]: 2 М; 
INC(i) ; DEC(j) 
END; 
UNTIL i > |; 


IF < j THEN Sort(L,j) END; 
IF i < R THEN Sort(i, R) END; 
END Sort; 
BEGIN 
sort(1,N) 


END MailSort: 
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declare it as 


TYPE Mail = RECORD 
Name : ARRAY [1..30] OF CHAR; 
Address : ARRAY [1.30] OF CHAR; 
City : ARRAY [1..20] OF CHAR; 
State : ARRAY [1..2] OF CHAR; 
ZipCode : ARRAY [1.9] OF CHAR 
END, 


In the first case, you want to sort by 
zip code only Create a new pro- 
cedure named ZipSort, and store it in 
file c:sorti.tst. Figure 1 shows the 
display for this case and listing | 
shows the output file. If you compare 
it with the original capsule, you will 
see that the capsule editor alters only 
the procedure name, the record type 
name, and the sort key according to 
your input. It adds no program lines! 

In the second case, you want to sort 
by three fields (zip code, state, and 
name). Call the new procedure Mail- 
Sort, and save it in file c:sort2 tst. 
Figure 2 shows the display and listing 
2 shows the output file. In this case. 
the action exceeds mere renaming. 
The capsule editor alters the argu- 
ment calls of the procedure Com- 
pare; it takes records of type Mail in- 
stead of strings as arguments; it 
declares strings previously passed as 
local variables; and it adds enough 
code lines to build the sort strings. 
The capsule editor even alters the use 
of Compare in the procedure Sort, 
and it eliminates dummy key com- 
ponents altogether. 

The strategy of using capsules pro- 
vides you with a new kind of software 
tool When applied to supercom- 
puters, these tools create a new class 
of programmers. Modula-2 capsules 
offer an alternative to changing the 
code prior to compilation, one that 
allows modules to be quickly cus- 
tomized. 8 
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Why the Hercules Color Card is 
better for your XT than IBMS. 


Did you know that there's a color 
graphics card specially designed for the 


XT ? It’s called the Hercules" Color Card. We 


think that it’s better for your XT than the 
IBM*Color Graphics Adapter. Here's why. 
The XT comes with an empty short slot. 
IBM’s card is too long to fit in it, so you’re 
forced to sacrifice a valuable long slot, while 
your XT’s short slot goes unused. 
The Hercules Color Card is designed to 
fit in this short slot. It’s the smartest way 
to maximize the usable slots in an XT and 
provide for your future expansion needs. 


Hercules 


Notice how much more efficiently 
Hercules makes use of the XT’s slots. 


Our efficient use of an XT’s slots is not 
the only reason to buy a Hercules Color 
Card instead of IBM’s. We give youa 
parallel printer port at no extra cost. (IBM 
charges extra and takes up another slot.) 

A lot of people wonder how Hercules 
can do everything that IBM can in a card 
less than half the size. We do it by designing 
our own graphics microchips. Just one of our 
chips packs the punch of dozens of IBM’s, 
reducing by more than 50% the number of 
components that can fail. 


And welll do just about anything to 
make our products the most reliable you 
can buy. 


Hercules 


Of course, you will have to give up 
something when you buy a Hercules Color 
Card. You'll have to give up software incom- 
patibility. With Hercules, there is none. 
Every program that runs on the IBM color 
card willrun on the Hercules Color Card. 

You'll have to give up IBM’s ninety day 
warranty. Ours is two years. 


And you'll have to give up a dollar. The 
Hercules Color Card is $245—IBM’s is $244. 
Look into the Hercules Color Card 

forthe XT, PC or AT? Find out why the 
readers of PC World voted the Hercules 
Color Card 1985's best color graphics 
card—ahead of IBM's. Call 1 800 532-0600 
Ext. 432 for the name of the dealer nearest 
you and we'll rush you our free info kit. 


Hercules. 


We're strong on graphics. 
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Address: 2550 Ninth St., Berkeley, СА 94710 Ph: 415 540-6000 Telex: 754063 Trademarks/Owners: Hercules/Hercules Computer Technology; IBM, XT, AT/IBM. Printercable offer 


expires February 28, 1986. Good only іп U.S.A., offer subject to change without notice. 
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Here there be Wizards. 


UNIX professionals | 
because that is what we 

are. With over 100 

full-time consultants, we 
advise on and direct 
sophisticated projects for 
some of the largest 
companies in the world. 


In the distant past, stories ^ 
were told of a breed of 
mysterious and powerful 
beings; beings that could 
weave magical spells, 
conjure spirits from the 
vasty deep, and calm the 
raging elements with 


subtle movements of the Our projects include 
hand. They were called | multi-processor and high 
Wizards — the keepers of - .* reliability operating system 
гаге and special 2220: evaluation and 
knowledge. -. 8 £ development; networking 


with X.25 and Ethernet; 
tools such as compilers, 
interactive graphics, and 
device drivers; as well as 
training, product analysis, 
and documentation. 
software for computer they hold the keys So be advised, Wizards do 
networks, switching to the principles that 


Today, they work their 
craft still: invoking 
daemons, executing spells, 
and controlling the very 
source of their 
environment. No magic, 
but wizardry nonetheless; 
the kind of wizardry 


exist. In fact, perhaps you 


tite wish vache Ж systems, and operating control a society which mum 
today's world would systems such as UNIX is now dependent on 
itp cease to боной and UTS on machines this powerful software. 
ranging from the largest At Lachman Associates, 
These modern-day Wizards mainframe to the smallest Inc., we understand the Esl Oppòrtunity Employer 


unique position Resumes accepted in confidence 
of talented 


are rnasters of systems microcomputer. 
In many ways p zx isel 
Lachman Associates, y» | | Xp pl 


Corporate Offices 
645 Blackhawk Drive * Westmont, IL 60559 

| Chicago Columbus 

UTS is a trademark of Amdahl Corporation. Denver New Jersey 


UNIX is a trademark of AT&T Bell Laboratories. 312 986 8840 


PROGRAMMING INSIGHT 


EASY 


3-D GRAPHICS 


AFTER READING "Budget 3-D 
Graphics" by Tom Clune (March 1985 
BYTE, page 240), | decided to develop 
a low-cost program for three-dimen- 
sional graphics on small computers. 
(Editor's note: Versions of the program for the 
ІВМ PC, Macintosh, and Apple 11е are 


(0, 0) 


YB TO 189 


BY HENNING MITTELBACH 


A BASIC program 


available for downloading via BYTEnet 
Listings. The telephone number is (617) 
861-9764. More information on download- 
ing to your particular machine can be found 
at the end of the article.| 

The program is based upon the for- 
mulas for an axonometric projection 


p- XB. UP. TO 279 4 


Figure 1: The graphic window, shown here for the Apple ll. on which the 3-D graphics 


program was developed. 
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for plotting 3-D surfaces 


in relation to the origin. as shown: 
XB = X*COS(PHI) - Y*COS(PSI) 
YB = X*SIN(PHI) - Y*SIN(PSI) + Z 


Depending on the graphic window 
of the computer used, you may 
change these formulas to 


XB = X0 + X*COS(PHI) - 


Y*COS(PSI) 
YB = YO — X*SIN(PHI) — 
Y*SIN(PSI) = Z 


where XO and YO will represent the 
origin of the axes, as shown in figure 
1. (I developed the program on an 
Apple II, with XO = 110 and YO = 180.) 
Also in figure 1, (XB,YB) is the point 
to be plotted, and PHI and PSI are 
the angles referring to the horizon. 
The function Z 2 F(XY), in line 200 
of the program, needs a scaling fac- 
tor F (line 210) that the user has to 
introduce in the program. 


THE PROGRAM 


“Тһе program starts at lines 100 to 180 


where you set the parameters XO, YO, 

(continued) 
Henning Mittelbach (FH Munchen, 
Lothstrasse, D8000 Munchen, West Ger- 
many) is professor of mathematics at Fach- 
hochschule Munchen. 
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ist PLACE 


COMPUTER SYSTEMS 
13422 N. CAVECREEK RD. 


PHOENIX, AZ. 85022 
OTHER INFORMATION: 602-867-9897 


2 pus 
Send сааһиға check or ыы yn num other checks will 
Price ЖШ ЕА. subpart bn change willsut тоте. 
CALL FREE 
1-800-841-2748 


Hi — I'm Joan, 

| want to wish you 
all a Happy New Year 
and thank you for a suc- 
cessful 1985. 

We are again looking 
forward to a even great- 
er 1986. With your help 

^9 we can do it, so keep 
these phones ringing and let us show you 
our fast and courteous service. 


Thank you and God Bless 


Joan 
COMPUTERS 


ALTOS 186-10 
ALTOS 486-20 
ALTOS 580-20 
ALTOS 586-20 
ALTOS 986T-40 
ALTOS 2086-T80 


CITIZEN. MSP-10 
C. ITOH 


NEC 3550 
DIABLO D-25 
SILVER REED 
TOSHIBA 351P 


PROMETHEUS 1200 EXT 
FAMOUS MAKER INT 

FAMOUS MAKER EXT 

HAYES SMARTMODEM 1200... 
HAYES SMARTMODEM 12008.. 
HAYES SMARTMODEM 2400... 
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SIMPLE 3-D GRAPHICS 


BH, PSLXL.Xb XL, Thanda. 
Changing parameters gives you vari- 
ety. It is important that XL be less 
than XR and YL be less than ҮН, 
though these values may be either 
positive or negative. 

The parameter D gives the distance 
between the coordinate lines to be 
plotted. The program sets D = 5, а! 
though you can make D smaller (for 
a more detailed graph) or larger (for 
a coarser graph that takes less time 
to plot). You should be sure, however, 
that the differences XR - XL and 
YR - YL are multiples of D, or the 
graphic will have no contour. 

Line 200 contains the function to be 
plotted. Figure 2, for example, shows 
the plot of the program with the 
function 


FN Y(X) = SIN (ҮЕ) * (X- Y) * 
(X = Y)150 


The parameter F, in line 210, stretch- 
es the X and Y directions in the argu- 
ment of Y(X), as does the divisor 150 
in line 200. 

After fitting some abbreviations to 
accelerate the plotting (which can take 
several minutes), line 260 sets an up- 
per limit for FN(X). Later, in lines 1040 


and 2040, the program cuts those 
values of F(X) that would fall above 
the top of the window. 

Line 270 asks whether you want to 
see the graph with two sets of coor- 
dinate lines, as in figure 2. or with one 
set of coordinate lines (which takes 
less time). Depending on your re- 
sponse, the program goes to subrou- 
tines at line 1000 or 2000. 

Lines 300 to 330 ask if you wish to 
see the axes or not, and will draw 
them if you do, while line 350 draws 
a frame for the graph. 

Next, an array H is set to the lower 
border of the window. Later, a part of 
this array will be plotted to get the 
hidden lines. 

The program continues with line 
1000. First the mask (array Н) is raised 
to the front line of X. Later, the Y- 
coordinate lines can only be plotted 
if they are above this border. Thus, in 
line 1060 


IF YB « H(XB) THEN H(XB) = YB 


a small value for XB will be corrected 
up. 
Line 1120 starts the first Y- 
coordinate line with the smallest Y 
value, Y=YL. The inner loop Y com- 


Figure 2: The 3-D plot of the function FN Y(X) = SIN(Y/F)*(X — Y)*(X — Y)/150. 


SIMPLE 3-D GRAPHICS 


putes all points with fixed X (first 
Х-ХІ) and then, after setting the 
mask on this line, plots the line (lines 
1200 to 1220 of the program). 

Lines 2000 to 2240 are an exact 
copy of lines 1000 to 1240 and are 
called if you choose the cross-hatch- 
ing option at the beginning of the pro- 
gram run. 

A number of examples follow. 
Figure 2, the 3-D graphic that comes 
with the program, uses the param- 
eters 


MO) 110 
YO = 180 
PE 205 
PSI = 0.4 
XE =6 
ME = 
XR = 170 
YR = 100 
D =5 
FN Y(X) = SIN (Y/F) * (X-Y) * 
(X - Yy150 
F =10 


Figure 3 uses similar parameters, ex- 
cept that D=10, F=20 and the 
function 
FN Y(X) = 20 * SIN(X/F) * COS (Y/F) 


was substituted on line 200. The pa- 
rameters 


Figure 4: The 3-D plot of the function FN Y(X) = -8*EXP(SIN(X* Y/FIF)). м z e 
PHI = 0.3 

PSI = 0.3 

XL = -70 

YL dm — 26 
XH = 70 
| | YR - 70 
s LM rums а D - 10 

pum АРАЙ, FN Y(X) = —8 * EXP (SIN(X*Y/F/F)) 

F =28 


produce figure 4. Changing the func- 
tion on line 200 to 


FN Y(X) = —X+Y/FIF 


and setting F = 10 produces the plot 
shown in figure 5. m 


The program for easy 3-D graphics is available 
as PCGRAEBAS for the IBM Personal 
Computer, MACGRAFBAS for the Apple 
Macintosh, and APPLGRAFBAS for the 


Figure 5: The 3-D plot of the function FN Y(X) = —X*Y/F/F. Apple Il family (DOS 3.3). You will need 
CRBC. for whichever system you choose. 
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Every major communications 
breakthrough has its infancy. Computer 
conferencing's first buzz started with 
randomly networked bulletin boards, ` 
experimental CB's and then e-mail. Of 
course, Federal projects gave conferencing 
real legitimacy. But at a prohibitive price. 

Now comes the giant step. eForum. It 
shoots computer conferencing right off the 
evolutionary chart by bringing long-awaited 
sophistication that business needed to truly 
put computer conferencing to work. 

In a nutshell, eForum creates electronic 
"meetings" which allow groups of people, not 
just two or three, to communicate and "chat" 
un a myriad of subjects. Without worrying 
about time or geographic zones. 

Since eForum maintains all the meetings in 
one place, each person simply "attends" the 
meeting at the most accessible time. And 
eForum not only keeps track of what can 
literally be hundreds of meetings, allowing 
only those authorized to "attend," but 
the easy-to-follow structure keeps the 
“attendee” from getting lost or reading 
unnecessary material. 

Then eForum automatically organizes, 


: indexes and files and gives each person an 


individualized view of what's new in the 
meeting and a complete written record of 
each meeting. Even sending totally private 


2ctorum 


Thgtlectronic Meeting System. 


| Until eForum-- _ 

p bulletin boards, e-mail 

and computer conferencing 
were just a lot of static. 


messages is easy with eMemo, the enhanced 
electronic mail facility. 

That's revolutionary. Yet eForum goes 
further by letting each organization set up 
eForum the way that's most efficient for 
it. By using internal host computers. Or 
by accessing eForum through a national 
communications network like General 
Electric Information Service. 

And, if that's not breakthrough enough, 
eForum is even designed to let cach person 
use a personal computer and the most 
popular software around — Lotus 1-2-3™, 
WordStar™, MultiMate™, Display Write™ 
and more— so “electronic handouts” can 
be brought to each meeting. 

Too, if you have need to do document 
development with a team of people, 
docuForum is our document editing 
and transfer software which uses the 
conferencing capabilities of eForum to 
let team members comment and propose 
changes to a document. 

So, don't let the newest explosion in 
computer conferencing catch you asleep at 
the keyboard. Call our 800 number and get 
"on the meeting" now. And soon, just like 
when the microchip changed the world's idea 
about computers, you'll wonder how you ever 
got along without eForum. 


Call 800-638-4832 to find out how you can get an immediate on-line eForum 
demonstration! In Michigan, call 313-994-4030. In Canada, call 604-682-6265. 


chorum is a trademark of Network Technologies Intemational, Ine 


жетиш! мез» Machines Corp 
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"Мора tsa leuk of Mino Liermanenal, Ine 


7 Lotus and 122-3 ane trademarks et Lotus Dew chosen Com 


Network Technologies International, Inc. 
The Arbor Atrium Building 


Ann Arr, Michigan 48103 


"Display W rie amd MultiNabe ane trademarks et 
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Robotics 


BUTE 


MACHINE VISION 


by РАП Dunbar .................... 161 
ROBOTIC TACTILE SENSING 
by Kirk E. Penngwitt....... 0.60... at 177 


MULTIPLE ROBOTIC MANIPULATORS 
by ]. Scott Hawker, R. N. Nagel, Richard 
Roberts, and Nicholas С. Ойғау........ 203 


AUTONOMOUS ROBOT NAVIGATION 
by Charles Jorgensen, William Hamel, and 
Charles Weisbin................... 223 


Al IN COMPUTER VISION 
by John L. Cuadrado and 
Clara Y, СКАЙ, „2. ice. 


AUTOMATION IN ORGANIC SYNTHESIS 
by Gary W. Kramer and Philip L. Fuchs . . 263 


| TEND TO THINK of servo- and stepper-motor control, data acquisition with 
sensors, and the like as mature technologies. So when | began to research 
this theme, the foremost questions in my mind were, What makes robotics 
so hard? Why is it taking so long to develop this technology? This month's 
theme authors provide clear explanations of what some of the major prob- 
lems are and indicate some of the new research developments that are final- 
ly bringing robotics to maturity. 

One set of robotics problems involves sensors. We begin our theme with 
two pieces on this topic, one on vision and the other on touch. It is generally 
agreed that these two are necessary (and possibly sufficient) for most 
autonomous robotic functions. 

First, Phil Dunbar presents a discussion of the problems of current camera 
systems for robotic vision. He includes an overview of some of the more in- 
teresting cameras available for machine vision. 

Next, Kirk Pennywitt looks at directions in research on touch sensors. Those 
who think of mechanical touch as synonymous with pressure transducers will 
be surprised to learn how complex this subject really is. 

Motion is central to the idea of robotics. We have two pieces that discuss 
some of the issues associated with machine motion. J. Scott Hawker, R. N. 
Nagel, Richard Roberts, and Nicholas G. Odrey discuss coordination of two 
arms in performing a task. Research on this topic is just beginning, so the 
focus of the piece is more on problems to be addressed than answers that 
have been devised. Charles Jorgensen, William Hamel, and Charles Weisbin 
consider the levels of complexity of robotic navigation. They use a delightful 
analogy to Magellan, Columbus, and Ulysses to clarify the issues involved in 
machine exploration. | 

The problems of robotic navigation are primarily concerned with artificial 
intelligence, as is our next piece. Clara and John Cuadrado discuss artificial 
intelligence in machine vision. Their article explains such Al concepts as frames, 
inheritance, and demons so clearly that | finally understand what these terms 
mean. 

Finally, Gary W. Kramer and Philip L. Fuchs discuss how they used a robotic 
arm to automate their organic chemistry laboratory. | find two aspects of their 
piece especially interesting. First is how they solved the universal problem 
in robotics of interfacing disparate equipment. Second, the arm that they 
employ is perhaps the lowest-tech piece of equipment in their lab, but it has 
allowed them to unlock the power of the intelligent instruments with which 
they work. 

It is impossible to cover all the major topics of robotics in a single theme. 
For example, both Phil Dunbar and the Cuadrados acknowledge that the 
hardest part of machine vision is the intermediate level, where camera data 
is analyzed to identify, for example, two overlapping objects in a field of vi- 
sion. This is a hot topic in current vision research but is not included in our 
theme. However, we found the articles that are here exciting and informative. 
We hope you have as much fun reading them as we did. 


—Tom Clune, Technical Editor 
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You know artificial intelligence is the 


wave of the future. Programs based 
on the ideas of artificial intelligence 
are being written today in COMMON 
LisP-the new Lisp standard 
developed by researchers from 
universities and corporations 
such as Carnegie Mellon, DEC, 
MIT, Stanford, Symbolics 
and TI. Lisp allows the devel. 
opment of programs that are 
intelligent, flexible, and even 
human-like. The problem has 
been that hardware needed to 
run LISP is expensive. 

No longer. GOLDEN COMMON 
Lisp (GC Lisp) makes it possible 
for you to learn and use Lisp on 
your personal computer. When you 
use GC Lisp in combination with the 
AI examples provided, you will be 
able to develop such exciting appli- 
cations as expert systems, natural 
language systems, and intelligent 
interfaces to complex software. 
The possibilities are endless. With 
GC Lisp you can tackle problems 
that you could not solve before 
with ordinary number crunching 
programs. You willbe able to write 
powerful programs that can accom- 
modate casual computer users who 
want intelligible answers quickly. 


Easy to Learn 

GC LisP makes it easy for youto learn 
the technology of AI at your own 
pace. Each package includes the San 
Marco LisP Explorer—an interactive 
software tutorial developed by 
Patrick H. Winston and his associ- 
ciates. This 800-frame instructional 


G cO T ED H 


GOLDEN COMMON Lisp ts the best selling 
Al language. 


system guides you through the 
steps of Lisp programming and 
makes the full range of Lisp’s 
power accessible to both novice 
and experienced programmers. 
The second edition of the classic 


Lisp textbook by Winston and 


Horn is also included. 


More Power 

GC Lisp comes complete with the 
intelligent GMACS editor (based 
on EMACS), full on-line documen- 
tation of all GC Lisp and GMACS 
functions, the Common Lisp Refer- 
ence Manual by Steele, and a com- 
prehensive user manual. In short, 
GOLDEN COMMON LisP comes with 
everything you need to program in 
Lisp. GC Lisp is the most powerful 


ж». 


DALET C O M 


LisP available tod? she PCs; some of 


its advanced featurz*::nclude lexical 
and dynamic scoping, defstructs, 
closures, stream I/O, and multiple- 
value returning functions. 


The Complete Solution 
In addition to GC Lisp, Gold Hill 
offers an entire line of development 
and delivery tools designed to 
increase your organization's pro- 
ductivity in artificial intelligence. 
These include the GC Lisp 
Compiler, PC-to-Symbolics" 
network, HALO" Graphics, and 
training and consulting services. 
Gold Hill is also proud to intro- 
duce GC Lisp LM (Large Memory) 
—the first PC-DOS language to take 
advantage of the 15-megabyte 
memory capacity of the latest gen- 
eration of PCs (such as the IBM PC 
AT). For multiple-user sites, Gold 
Hill offers a Corporate License 
Package which features quantity 
discounts and service and support. 


Order Today 


For order information on Gold Hill 
products please call today. 


800-2GC-LISP 


GC Lisp requires an IBM PC, PC XT, PC 
AT, or IBM-compatible with a minimum 
512K and PC-DOS 2.0. 


Gold Hill Computers 
Setting the AI Standard for 
Personal Computers. 


BOUES Қо 5 


163 Harvard Street, Cambridge, Massachusetts 02139 


GOLDEN COMMON LISP and GC LISP are trademarks of Gold Hill Computers. The San Marco Lisp Explorer is a trademark of San Marco Associates. 
LISP is copyrighted by Addison-Wesley Publishing Company, Inc. The COMAION LISP Reference Manual is copyrighted by Digital Equipment 
Corporation. IBM PC, PC XT, PC AT, and PC-DOS are trademarks of International Business Machines. 

Halo Graphics is a trademark of Media Cybernetics, Symbolics is a trademark of Symbolics, Inc. 
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Inquiry 145 


An 


THE POTENTIAL APPLICATIONS of 
machine vision are many and obvious. 
Everything from quality assurance to 
robotic navigation could benefit from 
the availability of reliable vision sys- 
tems for computers. Perhaps less ob- 
vious, though, is the variety of prob- 
lems that hamper development of the 
technology. These problems appear 
on all levels of machine vision—hard- 
ware, low-level analysis, and high-level 
AI (artificial intelligence) manipulation 
of low-level data. This article will 
discuss problems that plague the de- 
velopment of vision-system hardware 
and indicate some of the technology 
that has emerged to address these 
problems. 

You might think that the most dif- 
ficult hardware problem in vision sys- 
tems is digitizing the high-frequency 
analog stream of camera data. In fact. 
that is not so. Currently, machine vi- 
sion algorithms use gray-scale (i.e. 
monochrome intensity) video infor- 
mation almost exclusively. Such infor- 
mation can be adequately extracted 
from an analog signal by a 6-bit or 
8-bit A/D (analog to digital) converter. 
Real-time conversion requires approx- 
imately a 10-MHz conversion rate to 
digitize a 512- by 512-pixel image. 


ROBOTICS 


BY PHIL DUNBAR 


MACHINE 
VISION 


examination of what's new 


in vision hardware 


These rates can be achieved with flash 
converters, pioneered by the TRW 
company when it introduced the TDC 
1007 in 1977. Flash converters 
employ (24)- 1 comparators to per- 
form N-bit conversions. That is, an 
8-bit flash comparator requires 255 
comparators to operate. Since all pos- 
sible digitized values can be com- 
pared to the signal at once, the 
throughput is much greater than with 
successive approximation methods. 
Of course, the complexity of the con- 
verter rises exponentially with linear 
increases in resolution. Notable 
among the commercially available 
flash converters is TRW's 8-bit mono- 
lithic chip flash converter (TDC 1048) 
that can operate at speeds necessary 
for real-time machine vision applica- 
tions and costs about $140 per unit. 

The real problems with vision hard- 
ware revolve around the cameras. The 
problems fall into two basic categor- 
ies: video signal standards and limita- 
tions of particular camera hardware 
technologies. 


TELEVISION STANDARDS 

Much of robotics suffers from a lack 
of standards. Machine vision, on the 
other hand, suffers from the existence 


of video signal standards that are not 
appropriate for our needs. Those 
standards were created by and for the 
television industry. Since the enter- 
tainment industry is still a far more 
lucrative market for camera manufac- 
turers than machine vision, few image 
sensors and cameras deviate from 
television standards. 

The monochrome video signal stan- 
dard used in the United States, Japan; 
and most of the Western Hemisphere 
is RS-170, a subset of the NTSC (Na- 
tional Television Systems Committee) 
standard. Europe uses the interna- 
tional CCIR (Consultative Committee, 
International Radio) standard, which 
is similar to, but not compatible with, 
RS-170. Since both standards present 
essentially the same problems to ma- 
chine vision applications, | will limit 
my remarks to the RS-170 standard. 

Тһе RS-170 standard defines the 
composite video and synchronizing 
signal that your television uses (see 
figure 1). The image is transmitted one 
line at a time from top to bottom of 

(continued) 
Phil Dunbar is Manager of Software Engi- 
neering, Industrial Automation Division, 
Analog Devices Inc. (POB 280, Norwood, 
MA 02062). 


JANUARY 1986 * BYTE 16l 


the television screen. The full image 
frame consists of 525 lines, repeated 
at 30 Hz. Each frame consists of two 
interleaved fields of 262.5 lines. Forty 
lines are blank to allow for vertical 
retrace of the raster scan. Sync signals 
precede each line of video signal. The 
synchronization may originate from 
either the camera or the display 
apparatus. 

Unfortunately for robotics and other 
machine vision tasks, the RS-170 stan- 
dard specifies a 4:3 horizontal-to- 
vertical aspect ratio for video signals. 
This means that the video-signal rep- 
resention of a square will be longer 
in the x direction than in the y direc- 
tion. Your television has a comple- 
mentary distortion of a 3:4 aspect 
ratio, so the image of the square ends 
up appearing visually correct. How- 
ever, this system poses a problem to 
algorithm design, since vision algo- 
rithms measure distances and toler- 
ances by counting pixels from edge 
to edge. When viewed through a 4:3 
aspect ratio, there is a geometric 


J 


PEDESTAL— - 


SYNC 
SIGNAL 


MACHINE VISION 


distortion. At the digital level, circles 
become ellipses and squares become 
rectangles. Thus, distance measure- 
ment is tedious for objects of random 
orientation. For example, to deter- 
mine the length of a straight edge. you 
must project the edge onto the x and 
y axes, normalize the distance on one 
axis to the opposite (reference) axis. 
and then calculate the true length as 
the hypotenuse. It would help to have 
machine vision cameras with a sym- 
metric aspect ratio. Some do exist, 
but there is no public standard for the 
composite output signal. 


LIGHTS, CAMERA, ACTION 

There are other problems associated 
with the entertainment-industry bias 
of camera technology besides inap- 
propriate standards. Primary among 
these is simply that the technology 
has been developed for consumption 
by human eyes and brains. Biological 
vision tends to be insensitive to ab- 
solute light intensity, slow variation in 
intensity, and spatial accuracy. While 


REFERENCE WHITE 


IMAGE 


SIGNAL муг 


REFERENCE BLACK 


BLANKING LEVEL 


SYNC LEVEL 


Figure 1: A composite video signal as it might appear on an oscilloscope. 
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ILLUMINATION 


Figure 2: A graph of response curves for y <1 (red), y 21 (blue), and y =1 


(black). 
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the human eye is well adapted to 
detection of local intensity gradients, 
global gradients cannot be perceived 
without high contrast. Since overengi- 
neering any product does not make 
economic sense, video cameras tend 
to suffer the same biases as humans 
do. | will discuss some of these biases 
in detail later in the article. 

Another problem that can be traced 
to the entertainment industry is that 
most video cameras exhibit a non- 
linear response to light intensity to 
compensate for nonlinearity in CRT 
(cathode-ray tube) monitors. What 
linearity means when you are talking 
about light intensity is not intuitively 
obvious, so will pause to clarify this 
concept. 

Camera dynamic range is deter- 
mined by the ratio between video out- 
put amplitude at saturation and RMS 
(root mean square) noise in darkness. 
It is essentially limited by noise in the 
low end and maximum charge capaci- 
ty in the high end. Some: cameras 
have automatic gain contro! (AGC), 
which adjusts the absolute gray-scale 
response of the sensor to total bright- 
ness of the scene. Most often, how- 
ever, you will control the illumination 
in machine vision applications. Thus, 
you may need to use reference gray 
values when you switch from scene to 
scene, or important information may 
be compressed in dark regions of the 
scene by AGC adjustment to bright 
regions. 

Gray-scale response linearity is 
specified by the term gamma (у), 
which is the exponent in the function 
А = K * I”, where / is light intensity, 
K is a constant, and A is the output 
amplitude. A gamma of 1 yields a 
linear response, whereas less than | 
compresses the bright end of the 
response curve and greater than | 
compresses the dark end (see figure 
2). Many video cameras have a 
gamma of less than | to compensate 
for video monitors that exhibit the op- 
posite effect. 


SENSOR TECHNOLOGIES 

There are >55епбаПу two types of 

video cameras available—one is 
(continued) 
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e ny... 496 | VEN-TEL 300/1200 
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Call for non-advertised and lower current prices. IBM 

is a registered Trademark of International Business 
Machines. Prices subject to change. We accept all 

major credit cards, money orders, and personal 

checks. 2% surcharge for shipping, handling and 

COD shipments, and purchase orders $100 minimum. 
Returns are subject to a 15% restocking fee. All sales final. 
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based on vacuum-tube technology. 
and the other is based on semicon- 
ductor technology. While tube 
cameras have been around for a long 
time, solid-state cameras date back 
only to the early 1970s. 


VIDICONS 

Since vacuum tubes have been 
around the longest, we will consider 
vacuum-tube cameras first. Various 
types of photoemissive devices are 
used for imaging in specialized appli- 
cations that require low light or in- 
frared vision. For normal video appli- 
cations, the most popular and cost- 
effective of the tube sensors is the 


LIGHT 
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ELECTRON GUN CATHODE 
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vidicon tube (see figure 3), a photo- 
conductive device. it employs a 
photoconductive layer that develops 
an electric charge in response to 
impinging photons. An electron beam 
scans the photo layer in a raster for- 
mat, reducing the charge along a line 
of the picture. This discharge pro- 
duces a continuous analog signal pro- 
portional to the light intensity of the 
focused image. The camera elec- 
tronics insert sync pulses to indicate 
scan lines, fields, and frame ends. 
Vidicons can image a wide spectral 
band from the ultraviolet, through the 
visible, to the near-infrared. As you 
can see in figure 4, the vidicon tube 


| » OUTPUT 
SIGNAL 


RL 
(RESISTANCE 
LADDER) 


POSITIVE 
VOLTAGE 
POTENTIAL 


Figure 3: A diagram of a vidicon tube sensor. 
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Figure 4: The spectral response of the human eye (blue), vidicon (red), and CCD 


image sensors (black). 
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has a spectral response similar to. but 
broader than, the human eye. 

The drawbacks to vidicon tubes are 
analogous to the drawbacks to tubes 
generally. They require more power, 
are less rugged, weigh more, and are 
larger than solid-state devices. In ad- 
dition, they have one drawback that 
is unique to camera technology: They 
exhibit significant image lag. What 
this means is that the electric charge 
that was induced in the photo layer 
for one frame tends to persist over 
subsequent frames. Thus, a quickly 
moving bright object will appear to 
leave a tail in its wake, rather like a 
comet. A newer kind of tube sensor, 
called the newvicon tube, has lower 
image lag than the vidicon. However, 
the newvicon has a spectral response 
biased toward th€ far-red region. 


SOLID-STATE CAMERAS 
Most solid-state cameras are based 
on charge-coupled device (CCD) tech- 
nology, which is now closing in on the 
performance of existing camera 
tubes. Silicon, with energy sensitivity 
in the range of 400 to 1100 nano- 
meters (see figure 4), is a good choice 
for detection in the visible spectrum. 
However, one of the problems of 
solid-state image sensors is that they 
have a peak sensitivity in the near- 
infrared, although most have a 
bimodal spectral response with a sec- 
ond peak in the green. Because of 
broad near-infrared sensitivity be- 
tween 800 and 1100 nm, you should 
use an infrared cut filter with solid- 
state cameras, particularly if they will 
be used under incandescent lighting. 
Ambient infrared light has a "wash- 
out" effect on response in the visible 
spectrum. In fact, most solid-state 
camera manufacturers specify sen- 
sitivity only with an infrared filter. 

Solid-state sensors can be either 
metal-oxide semiconductor or photo- 
diode. The basic structure of the CCD 
is that of an analog shift register con- 
sisting of a series of closely spaced 
capacitors. Charge integration by the 
capacitors provides the analog repre- 
sentation of light intensity. 

CCD sensors most commonly use 

(continued) 
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put your engin 
not in line. 2 


How many long unproductive hours 
have you spent "in line" for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both ofthese sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here's how. 


MICROCAP: 
Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models ofbipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. Asan advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 
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"Typical MICROCAP Transient Analysis" 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
fora timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes— just like the 
real thing. 
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Reviewers Love 
These Solutions 


Regarding MICROCAP...“A highly 
recommended analog design program" 
(PC Tech Journal 3/84). *A valuable tool 
for circuit designers" (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC . .. “An effi- 
cient design system that does what it is 
supposed to do at a reasonable price" 
(Byte 4/84). 


MICROCAP and MICROLOGIC are 
available for the Apple Il (64k), IBM PC 
(128k), and HP-150 computers and priced 
at $475 and $450 respectively. Demo 
versions are available for $75. 

MICROCAP II is available for the 
Macintosh, IBM PC (256k), and HP-150 
systems and is priced at $895, Demo 
versions are available for $100. 

Demopricesare credited to the 
purchase price of the actual svstem. 


Now, to geton line, call or write today! 


Spectrum Software 


1021 S. Wolfe Road, Dept. B 
Sunnyvale, CA 94087 
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one of three addressing strategies: in- 
terline transfer, frame transfer, or 
column-row transfer. 


INTERLINE TRANSFER 
The interline transfer CCD is orga- 
nized into column pairs of devices. An 


MACHINE VISION 


imaging column of photosensors is 
adjacent to an opaque vertical shift 
register (see figure 5) Charge ac- 
cumulates in the imaging column until 
the end of the integration period. 
when it is transferred to the opaque 
column. The signal then shifts vertical- 
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Figure 6: A diagram of a frame transfer CCD. 
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ly into a horizontal shift register that 
represents the picture sequentially, 
line by line. Since the photosensor 
area is interspersed with image-insen- 
sitive shift registers, there is a grate 
pattern that can create undesirable in- 
terference called aliasing and moire 
effects (see the glossary on page 168). 

The advantage of the interline trans- 
fer is that the transfer time (to opaque 
storage) is short compared to the in- 
tegration period. This is desirable 
because when transfer time ap- 
proaches the integration time, solid- 
state sensors tend to exhibit a locally 
contained spreading of image re- 
sponse. Such spreading is called, ap- 
propriately enough, smear. Interline 
transfer minimizes smear. 


FRAME TRANSFER 

In the frame transfer organization (see 
figure 6), the sensor consists of ver- 
tical columns of CCD shift registers 
divided into two zones. One zone, 
where charge accumulates during in- 
tegration time. is photosensitive. 
When integration is complete. the 
whole array is transferred in parallel 
tothe opaque storage area of the sec- 
ond zone. Since the whole image 
zone is photosensitive, the frame 
transfer organization minimizes prob- 
lems with moire effects. Another ad- 
vantage of the frame transfer CCD is 
that it can transmit one image while 
acquiring another. This gives you the 
flexibility to vary the integration 
period without changing the readout 
time. 


COLUMN-ROW TRANSFER 

A third type of solid-state sensor 
employs x-y, or column-row, address- 
ing (figure 7) to transfer charge from 
the photosite to the output signal 
amplifier. The sensor elements are ad- 
dressed by selecting individual col- 
umn and row electrodes. Charge col- 
lected under the column electrode is 
transferred to the row electrode and 
amplified for output. 


BLOOMING 

One general difficulty with solid-state 
sensors is that they tend to exhibit 
“blooming,” which is the cascading of 
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Figure 7: A diagram of a 4 by 4 CID matrix with column-row addressing. Based on 
a drawing from General Electric Technical Information GET 6803. Used with 


permission of GE. 


charge saturation from a few photo 
elements along paths of least resis- 
tance in the sensor array. The effect 
is bright streaks along a single axis or 
both axes, extending the full height of 
the sensor. Scenes containing objects 
with specular reflections at random 
orientations, where light saturation is 
difficult to control, are especially 
problematic. 

To effectively contain blooming, 
newer devices employ charge drains 
adjacent to the sensor cell to absorb 
the excess charge before it spreads to 
neighboring image elements. 


SPATIAL RESOLUTION 

Whatever camera technology you use, 
you must concern yourself with the 
spatial resolution of the camera. 
There is considerable confusion 
among camera users as to what 
camera resolution means. It is often 
defined in terms of "TV lines.” These 
units should not be confused with 
raster lines or the number of lines 
electronically scanned in the image. 
Lines of resolution correspond to the 
maximum number of alternating 


white and black lines per frame height 
or width that can be resolved by 
visual inspection. Often people will 
test resolution in both the horizontal 
and vertical axes by imaging a test 
pattern of converging black and white 
bars. 

It is desirable to have equal resolu- 
tion in both horizontal and vertical 
axes, but not all cameras do. In situa- 
tions common to robotics, where ob- 
jects may appear in the field of view 
at random orientations, you must 
assume that the camera resolution is 
the lower resolution of the two axes. 
Line resolution may also vary from 
region to region on the sensor sur- 
face, particularly on the peripheral 
areas of tube cameras. 

A less subjective measure of resolu- 
tion is the modulation transfer func- 
tion (MTF), which relates output signal 
amplitude to the light image created 
by a bar pattern of sinusoidal varia- 
tion in gray level. The function is nor- 
malized to 100 percent, where it levels 
off to a maximum for low spatial 
frequencies. 

(continued) 
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A similar measure of resolution is 
the contrast transfer function (CTF). 
For this measure, we use a simple 
black-and-white "square wave" pattern 
rather than the sine wave modulated 
pattern. Resolution is specified as a 
percentage of response for a given 
number of TV [ines. For example, 20 
percent response at 800 lines would 


be considered high resolution by to- 
day's standards. | 

In solid-state cameras, resolution is 
limited by the number of photosites 
on the sensor, by the array geometry, 
and by how much opaque material 
separates the photosites. Charge 
leakage adversely affects resolution, 
as does transfer inefficiency in the 


case of CCD cameras. 

Tube camera resolution is a function 
of the electron-beam diameter 
relative to the area of the photocon- 
ductive layer. Tube camera resolution 
is generally higher than that of solid- 
state cameras and easily outstrips the 
limitations imposed by the RS-170 


(continued) 


A VIDEO GLOSSARY 


ALIASING: The kind of misrepresenta- 
tion that results from pixel density be- 
ing too low to represent the spatial fre- 
quencies in an image. 


BLOOMING: A phenomenon whereby 
streaks fan out in the image around an 
area of intense illumination. Blooming 
occurs when excess charge in the sen- 
sor cell overflows into neighboring 
CCD registers. This can be suppressed 
by introducing overflow drains under 
or adjacent to the photosensitive area. 


CANDELA: Intensity of a point source 
that generates one lumen per steradian 
(unit solid angle). Also called candle 
power. Abbreviated cd. 


CCD: Charge-coupled device. A 
monolithic silicon structure in which 
discrete packets of charge are trans- 
ported from position to position by se- 
quential clocking of an array of gates. 


CCIR: Consultative Committee, Interna- 
tional Radio. International standard for 
composite monochrome video signals. 


CHROMINANCE: Indicates the hue and 
saturation of a color or the color infor- 
mation without the brightness. 


CID: Charge injection device. 
CPD: Charge priming device. 


CTF: Contrast transfer function. Similar 
to MTF but uses a black-and-white test 
pattern. 


DEFINITION: Number of sensor cells 
per line/column. 


DYNAMIC RANGE: Ratio of the output 


voltage at saturation and RMS noise in 
darkness. 
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EXPOSURE: Result of illumination over 
a given integration time. 


GAMMA (y): A numerical value repre- 
senting the exponent in a function that 
relates illumination to response. A 
gamma of 1 yields a linear response. 
A gamma of more than | results in a 
greater slope for bright illumination, 
and a gamma of less than 1 results in 
a greater slope for low illumination. 


INTEGRATION TIME: Time allowed for 
light impingement on a given sensor 
cell. 


LAG: Persistence of image charge over 
subsequent frames. 


LUMEN: The amount of luminous flux 
on a l-square-foot area of a l-foot 
radius sphere cast by a l-cd light 
source at the center. 


LUMINANCE: Indicates the light inten- 
sity without the color. 


LUMINOUS FLUX: Luminous power per 
unit area. 


MARKING: Regional degradation of an 
electron tube from excessive exposure. 


MOIRE EFFECT: Interference between 
the spatial frequency of the sensor 
structure and spatial frequencies in the 
image. 


MTF: Modulation transfer function. 
The signal output of the sensor in 
response to a standard test pattern 
consisting of sinusoidal variations in 
gray-level density over a range of 
frequencies. 


NTSC: National Television Systems 
Committee. A standard observed by 
the US.A. Canada. Japan, and most 
countries in the Western Hemisphere. 


NYQUIST LIMIT: Upper limit of spatial 
resolution based on the spatial fre- 
quency of the placement of sensor 
elements. 


PAL: Phase Alternation Line. A system 
in which the subcarrier phase is in- 
verted from one raster line to the next. 
A standard observed by most Euro- 
pean countries. 


PIXEL: Picture element or sensor ele- 
ment or photosite. 


PIXEL BLEMISH: A pixel is blemished if 
it has a response not within an accept- 
able percentage of the average. 


RESOLUTION: Number of image lines 
per frame height with a contrast above 
or equal to 50 percent. 


RESPONSE: Amplitude of output 
voltage per unit of light exposure. 


RESPONSE NONUNIFORMITY: Difference 
in response between the most and 
least sensitive regions of the sensor 
under uniform illumination. expressed 
as a percentage of the average. 


SATURATION: Maximum amount of 
charge stored by a given sensor cell. 


SATURATION VOLTAGE: Maximum output 
voltage for sensor saturation. 


SECAM: Systeme Electronique Couleur 
Avec Memoire. A standard observed 
by France and most Eastern bloc 
countries. 


SENSITIVITY: Minimum illumination re- 
quired to generate a usable signal. 


SPECTRAL RANGE: Portion of the light 
spectrum over which the sensor has a 
response above 10 percent of the 
peak-to-peak voltage. 


Using an 5100 Bus? 
More Power to You, from Lomas. 


For most $100 Bus users, the most sensible 
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save your current hardware and software invest- 
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function boards. Because our boards are Bus ori- 
ented, Systems Integrators can provide IBM com- 
patibility in applications which require rack 
mounting or card cage packaging. 


The LDP IBM-PC compatible boards will give 
your Bus three to five times the performance of an 
IBM-PC. Complete with PC-DOS compatibility and 
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and I/O boards to graphics boards and disk con- 
trollers. Boards as reliable as they are cost- 
effective. 


LDP also excels in customer support. As a Sys- 
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products every day—the people who have the 
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Remember—when you need S100 Bus IBM-PC 
compatible systems and board sets, you need LDF 
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products, call or write for a brochure. 


Inquiry 217 


Lomas Data Products 


182 Cedar Hill Street, Marlboro, MA 01752, 617/460-0333 TE LEX 4996272 


MACHINE VISION 


170 


Table |: Commercially available cameras and their features. 


Vendor 


Circon 

749 Ward Dr 

Santa Barbara, CA 93111 
(805) 967-0404 


Cohu Inc. 

Electronics Division 

5755 Kearny Villa Rd. 

POB 85623 

san Diego, CA 92138-5623 
(619) 277-6700 


Cohu Inc. 

Electronics Division 

5755 Kearny Villa Rd. 

POB 85623 

San Diego, CA 92138-5623 
(619) 277-6700 


EG&G Reticon 

345 Potrero Ave. 
Sunnyvale, CA 94086-9930 
(408) 738-4266 


Fairchild CCD Imaging 
3440 Hillview Ave. 
Palo Alto, CA 94304 


(415) 493-8001 


Fairchild CCD Imaging 
CCD 

3440 Hillview Ave | 
Palo Alto, CA 94304 
(415) 493-8001 


General Electric 
890 7th North St. 
Liverpool, NY 13088 
(315) 456-2832 


Hitachi Denshi America Ltd. 


175 Crossways Park West 
Woodbury, NY 11797 
(516) 921-7200 


Imagerie, Industrie, Systeme 
(125) 

239 rue du Jardin-Public 

33300 Bordeaux, France 

(56) 29-10-03 


BYTE * JANUARY 1986 


Camera 


MV. 9015-H 


Model 


4600 


Model 
5402 


MC9256 


CCD3000 


CCD 4001 


TN 2509 


KP-120 


IS 400 


Sensor 


MOS array 
648 (H) x 
485 (V) 


Interline 
transfer 
CCD 384 
(H) x 490 
(V) 


Vidicon 
E5405 
(Chalnicon 
E5415 
option) 


MOS 
photodiode 
array 256 
x 256 


Interline 
transfer 
CCD 380 
(H) x 488 
(V) 


Interline 
transfer 
CCD 256 
(H) x 256 
(V) 


CID 260 
(H) x 253 
(V) 


MOS array 
320 (H) x 
244 (V) 


Frame 
transfer 
CCD 384 
(H) x 576 
(V) 


Resolution 


480 lines 
(H), 330 
lines (V) 


285 lines 
(H), 480 
lines (V) 


Center 
900 lines 
(H), corner 
600 (H) 


285 lines 
(H), 488 
lines (V) 


240 lines 
(H), 190 
lines (V) 


MTF 


50% 
(CTF) at 
488 lines 
(V) 


80% at 
limiting 
resolution 


Minimum 
Illumination 


20 lux 


with f1.6 
lens 


1 lux 


20 lux 
with f1.4 
lens 


5 lux with 
f1.4 lens 


3 lux 


Signal/ 


Noise Pixel Size 


42 dB 


90 dB 


54 dB NA 


60 ОВ 


50 dB 


50 dB at 28 x 28 
saturation um 


49 dB 


68 dB 23 x 23 


ыт 


Gamma 


10 or 0.45 
selectable 


045 or 1.0 
selectable 


0.5 to 1.0 
adjustable 


10 


Response 
Uniformity 


+ 10% at 
saturation 


+ 5% 


Geometric 
Distortion 


0.5% 


Output 
Signal 


RS-170 


Н5-170 


Н5-170, 
CCIR 


Clock rate 
525 kHz to 
8 MHz at 
+1V or 
RS-170 with 
MBS000 data 
formatter 


RS-170 


RS-170 


RS-170 


RS-170 


RS-170, 
CCIR, 
6-bit 
digital 


Weight 


170 g 
(camera 
head) 


511 g 


450 g 
(camera 
head) 


340 g 


1 kg 


1 kg 


383 g 


400 g 
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Power 
Consumption 


10 W 


55 М 


24 W 


oW 


25 М 


oW 


standard in the vertical axis. 

One point that complicates evaluat- 
ing resolution is that the host com- 
puter may digitize the output signal 
at a rate inconsistent with camera 
resolution. 


NOTEWORTHY CAMERAS 

Table | lists a selection of commer- 
cially available cameras. As anyone 
who has worked from manufacturers 
specification sheets knows, however, 
the information provided by one 
manufacturer is not always readily 
comparable to the information pro- 
vided by another manufacturer. 
Therefore, to help you evaluate the 
different cameras, | want to mention 
some aspects of particular cameras 
that we at Analog Devices have found 
particularly desirable for machine 
vision. 

The GE cameras use a proprietary 
charge injection device (CID) sensor 
that contains an array of column-row 
addressed MOS sensor cells. The 
camera can be applied effectively 
with strobe lighting to capture tran- 
sient events like moving objects. You 
can inhibit normal destructive readout 
of the camera's sensor until the event 
occurs, when light from the strobe 
generates the signal charge. Releasing 
the inhibit signal allows you to read 
out the signal. Another application of 
the inhibit feature is to extend the in- 
tegration period of the sensor longer 
than the normal 50 or 60 Hz standard 
frame time. Extended integration 
alows you to accumulate more 
charge where scene lighting is low. 
With a format of 260 horizontal by 
253 vertical pixels, the TN2509 
camera has a symmetric aspect ratio 
and linear response. 

For high resolution in a solid-state 
camera, VSP labs has the SC500 with 
604 horizontal by 576 vertical photo 
elements. The sensor is a CCD array 
with high sensitivity in the blue region 
and a 1:1 aspect ratio. 

ITM Corporations Model 5000 
Datavision has excellent response 
linearity and a typical spatial uniform- 
ity (response nonuniformity) of about 


4 percent. The Model 5000 features 
(continued) 
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Vendor 


Image Technology Methods 
Corp. 

103 Moody St. 

Waltham, MA 02154 

(617) 894-1720 


Javelin Electronics 
19831 Magellan Dr. 
lorrance, CA 90502 
(213) 327-7440 


Panasonic Industrial Co. 
One Panasonic Way 
Secaucus, NJ 07094 
(201) 348-7000 


Physitec Corp. 
206 Main St. 
Norfolk, MA 02056 
(617) 528-4100 


PULNIX America Inc. 
453-F Ravendale Dr. 
Mountain View, CA 94043 
(415) 964-0955 


RCA 

Closed Circuit Video 
Equipment 

New Holland Ave 

Lancaster, PA 17604 

(717) 397-7661 


Sanyo 

Industrial Video Division 
1200 W. Artesia Blvd. 
Compton, CA 90220 
(213) 537-5830 


Sierra Scientific Corp. 
2189 Leghorn St. 
Mountain View, CA 94043 
(415) 969-9315 


Sony Component Products 
Division 

15 Essex Rd. 

Paramus, NJ 07652 

(201) 368-5001 


Video Logic Corp. 

597 North Mathilda Ave 
Sunnyvale, CA 94086 
(408) 245-8622 


VSP Labs Inc. 

670 Airport Blvd. 
Ann Arbor, MI 48104 
(313) 769-5522 
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Camera 


Model 


5000 


Datavision 


JE-2062 


WV-CD10 


43-0031 


TM-34K 


T2900 


VDC3800 


DAV-26 


XC-38 


CDR-460 


SC500 


Sensor 


CCD 384 
(H) x 491 
(V) 


MOS array 
384 (H) x 
485 (V) 


CPD 404 
(H) x 256 
(V) 


Frame 
transfer 
CCD 604 
(H) x 575 (V) 


Interline 
transfer 
CCD 384 
(H) x 491 (V) 


CCD 403 
(H) x 512 
(V) 


Frame 
transfer 
CCD 572 
(H) x 485 
(V) 


Plumbicon 
(other 
tubes 
available) 


Interline 
transfer 
CCD 384 
(H) x 491 
(V) 


Interline 
transfer 
CCD 384 
(H) x 491 (V) 


Frame 
transfer 
CCD 604 
(H) x 576 (V) 


Resolution MTF 
280 lines 

(H), 350 

lines (V) 


500 lines 
(Н) 


280 lines 
(H), 190 
lines (V) 


280 lines 
(H), 350 
lines (V) 


50% at 
200 lines 
(H) 


420 lines 
(H), 400 
lines (V) 


1000 lines 
(H), 700 
lines (V) 


20% at 
1000 
lines (H) 


250 lines 
(H), 350 
lines (V) 


70% at 
400 lines 


400 lines 
(H), 400 
lines (V) 


Minimum 
Illumination 


3 lux with 
f14 lens, 
without IR 
filter 


30 lux 
with f1.4 
lens 


10 lux 
with 11.4 
lens, IR 
filter 


0.1 lux 


3 lux with 
f14 lens 


0.025 lux 


2 lux with 
f14 lens 


3 lux 


3 lux with 
#14 lens, 
without IR 
filter 


3 lux 


20 lux 


with 11.4 
lens 


Signal/ 
Noise 


45 dB 


43 dB 


46 dB 


45 dB 


52 dB 


46 dB 


36 dB 
typical 


46 dB 


46 dB 


30 dB 


Pixel Size Gamma 


23 (H) x 10 
13.4 (V) 
um 


0.45 


10 (H) x 
156 (V) 
um 


23 (H) x 
13.4 (V) 


pm 


05 to 1.0 
adjustable 


NA 


23 (H) x 
28 (V) um 


23 (H) x 
13.4 (V) 
um 


10 x 156 1.0 or 06 
um option 


Response 
Uniformity 


496 typical 


1096 peak- 
to-peak 


Geometric 
Distortion 


1.096 


Qutput 
Signal 


RS-170, 
8-bit 
digital 


RS-170, 


CCIR 


RS-170 


CCIR 


RS-170 


RS-170 


RS-170 


RS-170 


RS-170 


RS-170 


RS-170 


MACHINE. VISION 


Power 
Weight Consumption 
136 kg 
300 g 2 уу 
600 g 68 W 
122 g 
900 g 72 М 
5 W 
5.9 kg 100 W 
15g 2.3 W 
545 9 
1kg 


standard RS-170 output with an op- 
tional 8-bit digital output at 7 MHz. 

Another notable camera for robot 
vision is the 125 15400. The sensor is 
a 384 horizontal by 574 vertical frame 
transfer CCD array with symmetric 
photo elements. Output options in- 
clude RS-170, CCIR, or 6-bit digitized 
data at TTL levels. The outstanding 
feature of the 15400 is the Monoshot, 
or image-gating, mode. Monoshot 
allows the host to trigger the start of 
charge integration and control the 
time period of charge integration. 
With integration periods possible 
from 3 to 100 milliseconds, you can 
use the camera to capture moving ob- 
jects under good lighting conditions 
or to image static scenes under poor 
illumination. 


EXPECTATIONS 

We are reaching the performance 
limitations of RS-170 and CCIR stan- 
dards as sensor resolution improves. 
With the price of flash converters 
coming down, it would make sense to 
design cameras for machine vision 
with the converter in the camera—as 
close to the sensor as possible—to 
minimize signal noise and degrada- 
tion. A multidrop bus with camera 
select and handshake would enable 
the host computer to select one of 
several cameras on the bus and send 
commands. Data would be received 
as a serial byte stream. Useful com- 
mands might include window coor- 
dinates where only a subregion of the 
scene is of interest, programmable 
gain, subsampling rate, or variable in- 
tegration time. 

Feature and distance gauging re- 
quires that pixel cells be symmetrical 
in both horizontal and vertical axes, 
and most sensor manufacturers rec- 
ognize this. Sensiti ity, dynamic range. 
and uniformity are improving as 
weight, power consumption, and 
package size decrease. 

In the future, we hope to have the 
ability to perform pixel processing at 
the sensor level. Operations like edge 

nhancement or even object detec- 
tion could be performed before the 
data is passedto the host, thus lower- 
ing traffic on the bus. в 
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Our 


If you seriously shop around for the 
best priced computer hardware, 
software, and services, you've probably 
talked product and price with a 
PROGRESSIVE MICRO 
DISTRIBUTORS' professional. If you 
haven't, you've been depriving yourself 
and your company of a beautiful 
professional relationship. Here's why. 


WE MEAN BUSINESS. 

By focusing on details, 
PROGRESSIVE MICRO DISTRIBUTORS 
provides business buyer's with the 
criteria needed to make informed 
purchasing decisions. Our 
professionals give you expert advice 
on current computer and peripheral 
applications. Quote you prices that 
make good business sense. Inform you 
about specials on overstocked items. 
Make sure that each system is burned- 
in and fully tested overnight before 
being shipped. And follow your order 
from the moment it’s processed until 
it reaches its final destination. 

Furthermore, if a problem does 
occur, you won't be left dangling. 
Direct access to our customer service 
and technical support centers is 
available daily. Whether you need a 
product repaired or replaced, factory 
authorized technicians and customer 
service specialists are standing by to 
quickly resolve any problems you 
might experience. 


HOW TO KEEP UP WITH 
PROGRESSIVE. 


It's easy. With the Microgram, our 
monthly customer newsservice, you'll 
gain insights on new products and 
receive money saving incentives. And 
we'll keep you posted on specials and 
current prices with our monthly price 
lists. Lists are shipped automatically 
with all system orders and are 
available on disk. In addition, FREE 
UPS shipping is guaranteed on all 
prepaid orders with confirmation of 
current pricing. 

To receive your current price list 
immediately, just call PROGRESSIVE 
MICRO DISTRIBUTORS today, TOLL 
FREE 1-800-446-7995. And 
remember ... for professional service 
every time, call the professionals at 
PROGRESSIVE MICRO 
DISTRIBUTORS. 
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professionals 


POLICIES 


I- 


. We accept VISA, MC, AMEX; No surcharge for VISA or MC. 
. COD requires cash or certified check; Company check when approved. 
. Allow 1 week for personal and company checks to clear. 
. Wiring information available upon request. 
. Corporate, Government and Institutional volume purchase agreements available. 
. Call for exact shipping charges; air shipments take priority. 
. If we must split shipment, you incur no additional shipping charges. 
8. All orders shipped insured — No additional charge. 
9. All produets fully waranteed; Some up to 5 years. 
10. All items subject to availability; Prices subject to change without notice. 


CO C) Ь A № 


~] 


FOR ORDERS ORDERING INFORMATION 
1-800-446-7995 1-404-446-7995 
CUSTOMER SERVICE TECH ASSISTANCE 


1-404-446-7996 1-404-446-7997 


HRS: 9AM-9PM EST. SAT. 12N-5PM EST. 


©1985 AT#T Information Systems. 
IBM is a registered trademark of the International Business Machines Corp. 


make us Progressive, 


PC SYSTEMS 


AT&T PC 6300 

640K, 2 d: nonitor/adapter, 
trc DO n S——————I ЭЙИ 
640K, 2 drives, color monitor/adapter, DOS/B 88495 
640K, 1 drive, 10MB harddisk, DOS/BASIC....... 88895 
AT&T PC 6300 PLUS 

25% faster than IBM's AT ...,. .. 
IBM PC 

256K, 2 drives, monochrome/printer adapter 

G monitor ,....... . $2196 
206K, 2 drives, color/graphics adapter G ionii 52495 
256K, 2 drives, 10MB internal hard disk......... $8395 


CALL FOR BEST PRICE. 


--- 9» 9»94 99 жа» Ф э 99453592 


IBM PC XT 
256K, 2 drives, rnonochrome/printer adapter 
ТОПТО "i, „иаа айга» "2455474 ӛае-.а.«а«ле«вввозвзееввя $2398 


256K, 2 drives, color/graphics adapter & $2898 
256K, 2 drives, 10MB internal hard disk. ., ... $8598 
256K, 2 drives, 20MB interna) hard дівк.,.,..... $8898 


IBM PC COMPATIBLE 

256K, 2 drives, B slots, 155w power supply......., 8898 
256K, 1 drive, 10MB, 8 slots, 155w power supply 616898 
These systerns are brand new,shipped fully tested and 
burned ín, fully warranteedfor ninety days AND ARE 
ALWAYS IN STOCK! All system orders include our 
PC Utilities Package at no extra charge! 


PRINTERS 


EPSON T 

FX-85 (160 cps narrow carriage NLQ dot matrix) 8389 
FX-185 (160 cps wide carriage NLQ dot matrix).. ёяпө 
LX-80 (100 cps narrow carriage NLQ dot matrix) 8849 
JX-80 (160 cps narrow carriage color dot matrix) $888 


LQ-1500 (LQ dot matrix w/parallel interface) ..... $998 
DX-10, 20, 55 (new EPSON daisywheels).. ОН SPECIAL! 
OKIDATA 

ML 192 (160 cps narrow carriage dot matrix).... 8399 
ML 193 (160 cps wide carriage dot matrix)....... $839 
PACEMARK 2410 (350 cps wide carriage 

dotmatrix) ..,.. евеееееегереегтеее + *eteece ona $1998 
CANON 


LBP-8A1 (8 ppm, better than НР)............... 88198 
PW-1080A(160cpsdotmatrix). .......... ... 8989 
PJ-1080A (32 cps color printer) ................. 9849 


TOSHIBA 


P-351 (192 cps wide carriage LQ dot matrix),.... $1098 
P-1340 (120 cps narrow carriage LQ dot mat: , . $B8B 


TEXAS INSTRUMENTS 
T1-855 (150 cps пагг--т carriage LQ dot matrix) CALL 
BROTHER 


HR-15+ (17 cps narrow carriage letter quality).. 8898 
HR-25 (23 cps wide carriage letter quality)....... 8880 
HR-35 (32 cps wide carriage letter quality)....... 8798 
M-1509 ( 180 cps, wide carriage NLQ, S&P 

Pe en oie ne EN ae ee 
C. ITOH | 
Starwriter (40 cps letter quality) .. pse» seve .. $898 
Printmaster (55 cps letter ачашу).....». >-.... 81198 
NEC 

Pinwriter Р2ФР-3...................».!....»... GALL 
Spinwriter 2050, 3550, 8850.......... .. ...... CALL 
Ask about our full line of tractors and cut sheet feeders! 


PLOTTERS 


We carry all HOUSTON INSTRUMENTS and HEWLETT- 
PACKARD plotters 


FLOPPY DISK DRIVES 


HALF-HEIGHT 360K (PC/XT/AT compatible ).....- 6118 
HALF-HEIGHT 1.2MB (PC/XT/AT compatible)..... $189 


MISC. HARDWARE 


POLAROID Palette (Makes color slides from your PC’s 
ЕПСС: r ан аар Y 217 «Жасыма» ..... 81898 
ORCHID PC Turbo (adds 8MHz processar, multitasking to 


CALL 


AU ee O a a from $649 
KEYTRONIC KB 5151 & 5153 keyb es ee GALL 
MOUSE SYSTEMS Optical PC MOUSE .-.. 8188 


MICROSOFT Seria) or Bus mouse w/h . 8188 


GIS Power Back-ups (SPS'and ОР5”)............. CALL 
QUADRAM Microfazer Printer Buffer ,...... m $188 
CURTIS System ассеѕѕогіеѕ ..................... GALL 


Inquiry 292 


HARD DISK DRIVES 


Internal АТ 105МВ ,.....,.. 98998 
PC/XT 10MB ... ‘rom $429 AT 140MB „, .. . 83398 
AT 20MB. CETE E] т» 8688 АТ 190МВ еегее«гіее $4395 


PC/XT 20M ,....... 6846 External 

AT SOMB.,......,.,.. 8898 PC/XT lOMB., ..,... 8698 
PC/XT 30N ,..... $998 РС/ХТ2ОМВ. ....... 6948 
ATB5MB.,....... . 81998 ЗВОМВ.,........... 88998 
We proudly offer what we think are the best 
price/performance hard disk and streaming tape 
sub-systems available. We will gladly test and format 
any hard disk we sell at a nominal charge. Our line 
includes: ALLOY, BERNOULLI TECHNOLOGY, CIPHER 
DATA, DMA, EMERALD SYSTEMS, EPSON, GENOA, 
IRWIN, MAXTOR, PEACHTREE TECHNOLOGIES, 
PRIAM, QUADRAM, RODIME, SYSGEN, TALLGRASS, 
TULIN and WANGTEK 


MULTIFUNCTION 
BOARDS 


We carry the finest quality multifunction boards at 
prices too low to mention. We are factory authorized 
centers for the top names in the industry. Our volume 
buying allows us to set the most competitive prices 
anywhere. Call us for the lowest prices a full service 
distributor can give you. 


CHIPS 


64K (nine chips). .. 810 128K (AT RAM)...... 838 
8087 (coprocessor , 6189 256K (jr &@ATboards) 838 
80287 (coprocessor) 8108 

CALL FOR QUANTITY DISCOUNTS 


GRAPHICS CARDS 


We carry a variety of display adapters. So, call us if you 
don't see the one you want or need help choosing. 
GENOA 

Spectrum (High res color & Mono)... ........... $899 
AT&T 

Enhanced Display Adapter (runs 640x400 w/ a palette of 
16,000 colors on AT&T's Hi Res color monitor ... CALL 
HERCULES 

Graphics Card (Lotus comnatible monochrome 
graphics)...... *bhht$ 64d RAE P OKA CORE HR OBO BAS 329 
Color Grapnics саға (Snort-siot color cara w/par) 5179 
PARADISE 

Modular Graphics Card & Multi-Display Card 
TECMAR 

Graphics Master (640x400 16 colors and 
monographics)...... май” Қ ызылған dis ec recu. ANA 
PERSYST 

BoB Board (clear text on a color monitor) 


TSENG LABS 
UltraPAK (132 col. mono graphics, ser, par, C/C)... $439 


MONITORS 


AMDEK 

300G & 300A (Green or Amber 

composite video топшогв)..........ӛ.-...ӛ... 1/8139 
310A (Amber TTL input, non-glare шире) ......... $169 
COLOR 600 ( 13" 640x240 RGB w/text button, a 5448 
COLOR 700 (13" 720x480 RGB w/.3lmm dot)..... 8478 
COLOR 710 ( 12" 720x480 RGB, non-glare/flicker) 8878 


PRINCETON GRAPHICS 
PGS MAX-12 (Amber TTL input, non-Elare ^*^^ . 6188 
PGS HX-12 (690x480 RGB w/dlmm dot)., ..... 8449 
PGS SR-12 (690x480 non-interlaced RGB w/.31 dot) $598 


QUADRAM 

Amberchrome (Amber TTL monochrome) .. sa $149 
Quadchrome (690x480, .3lmm dot pitch ).,,...,.. 8489 
Quadchrome II (same as IBM Color Monitor)..,... 8889 


TAXAN 


New 600 Series high res color monitor ,,...,,... CALL 
We carry WYSE and KIMTRON terminals, cal] for prices. 


PROTOCOL CONVERSION 


from $899 


ev» otre $489 


We Carry ali ADT апа LLA Products, сап тот prices 


MODEMS 


HAYES — 

Hayes 1200 (external 300/1200, auto answer/dial).. 8419 
Hayes 12008 (internal 300/1200, w/Smartcom 777, 8379 
Hayes 2400 (New external 2400 baud modem)...... 8678 
DCA 

New Fastlink IOKB modem. ............- eee 
ANGHOR AUTOMATION 
Signalman Mark XII (1200 baud at 300 baud price) $889 
We also carry modems by AST RESEARCH, BIZCOMP, 


PENRIL, QUADRAM, RIXON, VENTEL — please call for 
current pricing. 


NETWORKING 


We carry all the best names including 3COM, AST 
RESEARCH, FOX, IBM, and ORCHID TECHNOLOGIES. Call 
our Networking Applications experts to design a cost- 
effective device-sharing networked layoutfor your office! 
Regional ON-SITE installation and training available. 


C.A.D. 


Weselland support the finest computer aided drafting/ 
design packages available. Regional ON-SITE installation 
and training available. 


DISKETTES 
VERBATIM 


from $1898 


Single sided/Single density:.,...... 10/884 100/8199 
Double sided/Double density ,..... .0/889 100/6249 
DYSAN 

Double sided/Double density ...... 10/689 100/8249 
High density AT diskettes: ........ 10/889 100/8849 
MAXELL | 

High density AT diskettes:........ 10/689 100/8849 
PMD 

Double sided/Double density....... 10/818 100/$189 
DOTUSByITPOD. uae biso a es aa aad 40а +6 ees » 6449 
MICROSOFT Excel 4“ФФе«еочцетРеевегаеееееесосетеетететотее CALL 
ASHTON-TATE Frar eee 9*2*vx*v*t$99?»99*99e99*97 6399 


ENABLE by Software СточЧр..............2....4... CALL 
PFS Write, File, Graph, Нерогь................. . from $79 
SEL S o.-yi n7 MET 5239 


MULTIMATE, Multimate ADVANTAGE, JUST Write.. CALL 
MICROSOFT WOord'4:O ..ieeecosaevesscécsveooresees ӨЙӨӨ 
LIFETREE Volkswriter „ > ә. 8109 
ouo —— ығына — НЫЙ 
ASHTON-TATE dBase ПІ.,.............»........».». 6599 


MICRORIM R-BASE 5000 .........e see rn n а асе OBBO 
MICROSTUF Crosstalk XVI......... .... 8109 
PERSOFT SmarTerm 100, 125, 400 ................ GALL 
Se eee eer Par жажашв э sss өөк (Fee NE 
DOW JO] > --.... GALL 
SORCIM/IUS Complete accoui m $289 
BPI ACCOUNTING Complete ¢ . CALL 
OPEN SYSTEMS Accounting.....,.2..2-2555 o^. GALL 
SYSTEMS PLUS Books! accountir ө:%.... GALL 


MECA/TOBIAS Managing Your М .. азаға, ТӘ 
MONOGRAM Бопагвапд48елвв..................... 8119 
DECISION RESOURCES 8igrunas /$249 
Zip OPC 00:0. —^P—c c — AB 


HARVARD Harvard Project Manager .............. GALL 
MICROSUFPPISIe6U.. mm irri CALL 
CLIPPER dBasecompilerby Nantucke  ,.,.,...... GALL 
BORLAND Turbo Pascal & Tooclbox.,..........,.., 88 $89 
MICROSOFT Al! products........... .-... GALL 
DIGITAL RESEARCH All products ..,,.......,.,... GALL 
BORLANDANproduotS.,..... e coveesess! eses ЕО SP 


SOFTSTYLE Printworkst ы аза ЕН 
NORTON Utilities =@edu¢37 62005086 *ъ*чтазтач»ез гФачокаонре $ 9 
QUAID Copywrite, Disk Explor: .--.. CALL 


CENTRAL POINT Copy II PC ..................»..... 858 
FASTBACK by Біл Generation... . 0000440444۰+»: 8118 
ЖОТЕТЕНИПБ...ГГ>....» 49 ебетеет-езоь-а ... $88 


PROGRESSIVE 
ИА MICRO 
94 DISTRIBUTORS 


3039 Amwiler Road, Atlanta, Georgia 30360 


For It! 
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CONFUSED 
OVER 


We don’t blame you, that’s 
why we invite you to give us a Call. 
о 


We've evaluated over 50 them and just 
because you can save a lot of money buying mail 
order shouldn't mean you have to sacrifice ser- 
vice..We want to take the time to assist you 
before you buy. We realize that an accounting 
system can add up to a sizeable investment and 
helping you end up with the right package for 
your money is what doing business is all about. 


THE LOGICAL CHOICE 
А Member of the Logic Group 
come i! 


ESOFT 


| | | | \ е | m а | i [ 
ч | | | | b | 
ere) | "EL 


Because of the tremendous response you've given to our 
FREE OVERNIGHT DELIVERY and 510 OFF policies, our 
growth has been phenominal! Even we did not project how 
rapidly we would expand. Quite honestly there were times 
when it seemed like the whole country was trying to place an 
order...at the same time! 


We realize that some of you have had problems getting 
through (our phones simply could not handle the volume) 
and, yes, some have even gotten their shipments late (our 
shipping department has been on a 12 hour schedule)...to 
those of you, WE APOLOGIZE for the inconvenience and 
would like to say THANK YOU for your patience. 


A one million dollar investment has allowed us to solve 
these problems... we've just moved into our new World Head- 
quarters, beefed up our sales department, added a spanking 
new phone system and built a fully automated warehouse. 

Oh, sorry, we almost forgot "Harold" (who's extremely 
fast, but very sensitive) our new 100 terminal computer 
system. He's designed to speed up order processing to get 
your shipments out the door..fast. Sorry Harold. 
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ACCOUNTING SYSTEMS 


Information 
Unlimited Open Great Peachtree State of Realworid 
105) Systems Plains Series 8 The Art MBSI BPI 


Accounts Payable 3299 3409 499 389 479 575 139 
Accounts Receivable $299 5409 499 389 479 575 "395 
Fixed Assets --— 3409 =- 4389 -- ---- —— 
General Ledger 5299 3409 5499 3389 5479 3878 "395 
Invento $299 3409 3499 1389 479 575 3 
Job Costin -- 3409 499 389 -- -- %2С 
Material М ment - %409 -- -- --- -- -- 
Order Entry/Processin $299 +409 -- 3389 4479 5575 -- 

roll 365 409 499 389 479 3875 848: 
Report Writer -- 3400 -- —— -- —-— —— 
Sales [nvoicin -- --— -- 5389 479 ЕЕ == 
Purchase Order En == 409 -- -- - = -= 
TCSClientLedgerSystem....... *11 


95 
JUST A PARTIAL LISTING OF ACCOUNTING SYSTEMS - CALL TODA Y! 


110 Bi-County Blvd., Farmingdale, N.Y. 11735 ` 


1-800-645-3491 

In New York State...515-249-8440 • In Canada...415-283-2354 
Customer Service 1-800-431-9037 

See following pages for Software, Hardware, Special 

Order Dept., Programmers Dept., PC Jr. Corner and our 

Compuler Forms Division. 
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SOFTWARE UTILITIES for IBM PC 


WORD PROCESSING DATA BASE DATA BASE (cont.) GENERAL 

FANCY FONT $159  Quickodell | 5159 Clout 2 و سے‎ г. CROSSTALK XVI (New Release)S118 
Wordplus (Oasis) 115 dGraphlll — — 175 Extended Report Writer 119 — Smartcoml — — 109 
pfs: proof — ^  — 65 аши ^ — 65 Sideways aen — 5 Sideways — ^ à à &5 
Punctuation & Style 99 — k Graph А ТІРІ ER 707 39 
Speliix 59  kPaint 85 Y40 — —— DESK ORGANIZER — — 65 
Wordperfect Sorter 75  kText Tog Norton Utilities (New Release) __65 

——————À SIDEKICK (unprotected) 65 


Prices & polices subject to change without notice. 


— . * MD SURCHARGE lar VISA ж MasterCard а Но Sates Tas on Orders Outside N Y. State а Purchase Orders 
Welcomed kom Qualified JesiRudont NO SURCHARGE! (Peate call lor pres veriicaon) x Puais add 2% = SS ы 


IB Jor handing and insurance [int'l orders add'l) w Payment. MasterCard. VISA. American Erp.. CO 0, Money Order o Check 
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ROBOTICS 


ROBOTIC 
TACTILE SENSING 


Coming to grips with tactile sensors 


TODAY'S INDUSTRIAL ROBOTS per- 
form a variety of tasks, and robotic ap- 
plications are steadily increasing. 
Nevertheless, robots currently in use 
are quite primitive; at best, they 
possess only a rudimentary aware- 
ness of their surroundings. As a result, 
they are generally limited to perform- 
ing precisely defined tasks in a highly 
structured environment. 

The controlled environment of a fac- 
tory floor is considerably different 
from the unstructured and complex 
world in which most humans live arid 
work. The robots of the future should 
be able to adapt to any work environ- 
ment because it is often not practical 
to adapt the environment to them. 
Robots of the future should also be 
ablê to work with the same tools and 
equipment—conventional wrenches, 
hammers, pliers, screwdrivers, and so 
on—that human workers use. For 
robots to achieve these goals and at- 
tain more widespread use, they must 
be equipped with more sophisticated 
sensory capabilities that resemble 
those of a human. 

Of the five human senses, only vi- 
sion and touch are really required for 
a successful and adaptable robot. (Al- 
though hearing could be useful for 


BY KIRK E. PENNYWITT 


the reception of oral commands by a 
robot, it is not a truly necessary capa- 
bility. The use of ultrasonic ranging 
techniques has been investigated for 
proximity sensing, but interference 
from the loud noises common in an 
industrial environment remains an 
obstacle.) 


VISION AND TOUCH 

The capabilities of vision and touch 
are generally seen as complementary 
for most future robotic applications. 
Vision is obviously important for ob- 
ject identification and obstacle 
avoidance. It is considered a pre- 
requisite process for locating, posi- 
tioning, and identifying objects and 
also as a proximity sensor for the 
robot hand or end effector. Touch, or 
tactile sensing, then takes over for 


. subsequent manipulations in which 


force, pressure, and compliance are 
important factors. 

For many applications, the sense of 
touch is often considered more im- 
pertant than vision during manipula- 
tion. A robot must be able to judge 
when contact is made with an object 
and know how much force is being 
exerted upon that object. 

A robot should also be able to 


determine when slip is beginning to 
occur and when the object is posi- 
tioned properly in its intended loca- 
tion. In the past, greater attention has 
been devoted to visual sensing, but 
robotic touch is now beginning to at- 
tract more attention. 

In this article I will provide an over- 
view of robotic touch sensing, some 
of its problems, and some of the more 
promising approaches. 


TACTILE SENSING 
In robotic applications, we are con- 
cerned with tactile sensing, or taction. 
rather than simple touch. The term 
taction was coined by the late Pro- 
fessor Leon D. Harmon of Case 
Western Reserve University. one of the 
pioneers of tactile-sensing research. 
Tactile sensing is defined as the con- 
tinuous sensing of variable contact 
forces, commonly by an array of sen- 
sors. This sensing should be capable 
(continued) 
Kirk E. Pennywitt is a research engineer at 
Georgia Tech Research Institute (Electronics 
and Computer Systems Lab, Command and 
Control Division, Atlanta, GA 30332). He 
works in the areas of computer-based decision 
support systems, videodisc and computer- 
graphic software, and robotic tactile sensing. 
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of being performed within an ar- ing graded signals and parallel pat- 
bitrary three-dimensional space. This terns of touching. 

distinguishes taction from touch, or Tactile sensing may be viewed as a 
binary sensing, which is simple con- two-step process: (1) transduction and 
tact or force sensing at a single point. (2) data processing. Transduction oc- 
Tactile sensing generally refers to curs when the features of an object 
skinlike properties where areas of being examined are converted into 
force-sensitive and displacement-sen- signals of some form, as in the case 
sitive surfaces are capable of report- of the translation of forces into elec- 
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trical impulses. Data processing then 
interprets these signals to obtain 
useful information about the features 
of interest. 

Since it is often stated that a robotic 
tactile sensor should have capabilities 
similar to that of human touch sens- 
ing, we should briefly examine human 
tactile perception. 


KINESTHESIA VERSUS 
CUTANEOUS RESPONSES 

Human tactile perception consists of 
two separate and distinct com- 
ponents: cutaneous and kinesthetic 
responses. The cutaneous response 
conveys touch, force, slip, and tem- 
perature information via the sensitive 
nerve arrays on the fingertips. This 
type of capability is what is usually 
thought of when considering robotic 
tactile sensing. 

The kinesthetic response plays a 
very significant role in the sense of 
touch. Kinesthesia is the sensing of 
limb and joint position. It includes 
both afferent incoming signals 
developed at muscles and joints and 
efferent outgoing signals that are motor 
muscle action commands. 

The combined cutaneous and kin- 
esthetic senses are sometimes re- 
ferred to as haptic perception. 
Together, cutaneous and kinesthetic 
stimulation allow a person to perceive 
objects of three dimensions and 
events in three-dimensional space. 

Cutaneous sensations provide the 
perception of texture and details of 
shape. Kinesthesia allows the detec- 
tion of larger contours and enables a 
person to control exploratory move- 
ments. Cutaneous stimulation and kin- 
esthesia must work together for an 
organism (or robot) to be able to ac- 
tively explore and perceive its tactile 
environment. Current research in 
robotic taction focuses almost ex- 
clusively on the cutaneous aspects of 
touch. Since a satisfactory approach 
to the development of a cutaneous- 
like sensor has yet to be achieved, it 
is perhaps premature to be overly 
concerned with the lack of attention 
devoted to the kinesthetic aspects of 
touch sensing. However, it is impor- 

(continued) 
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tant to realize that both of these com- 
ponents should be integrated to 
develop a successful robotic tactile 
Sensor. 

Cutaneous sensations are conveyed 
by the skin. The skin's structure, sen- 
sitivity, and density of nerve-sensing 
sites vary considerably over the ex- 
tent of the human body. Within the 
hand, the sensitivity may vary by an 
order of magnitude from the palm to 
the fingertip. The properties and sen- 
sory capabilities of fingertip skin most 
closely resemble those desired for 
robotic tactile sensors. 


TACTILE RESOLUTION 

Estimates of the spatial resolution of 
the fingertips vary from 0.8 to about 
3 millimeters. The coarser estimates 
are based on two-point threshold 
tests, where two sharp points are 
pressed against the skin and the 
minimum separation distance re- 


quired to determine that two points 
are being applied is measured. With 
this method, estimates of spatial 
resolution range from 2 to 3 mm. 

Other methods of determining res- 
olution include detecting gaps in a 
surface applied to the finger, deter- 
mining the orientation of a fine 
grating, and identifying the forms of 
alphabetic characters. The last three 
methods yield resolution estimates 
closer to 0.8 mm. The higher resolu- 
tions obtained in these latter ex- 
amples seems to indicate that when 
larger touch areas are involved, addi- 
tional information is obtained that 
allows finer perceptions. 

Tactile acuity is more than just a 
function of the sensory unit density. 
It also depends on the relative por- 
tion of the brain devoted to tactile 
representations and on the structure 
of the skin itself. It has been demon- 
strated that the brain region devoted 
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TECHNOLOGIES, INC. 
5320-D Monterey Rd. 
San Jose, CA 95111 


Telex: 882825 HY MCO 


Call Today: 
(408) 225-1511 
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to tactile processing can change and 
in turn alter tactile acuity. 

Experiments on monkeys show that 
upon loss of a finger, the brain region 
devoted to the remaining fingers 
grows to include the region previous- 
ly devoted to the amputated finger. 
The tactile acuity for the remaining 
fingers improves substantially. More- 
over, the role of any individual nerve 
cell is believed unimportant; rather, 
networks of thousands of cells pro- 
vide tactile response. 

In addition, the structure of finger- 
tip skin, particularly the papillary 
ridges (the raised ridges on the finger- 
tips that produce fingerprints), may 
contribute to tactile perception. Dur- 
ing fine movements of the fingers, the 
ridges create vibratory effects that 
propagate through the various skin 
layers, adding to tactile pattern 
recognition. These phenomena il- 
lustrate that the data-processing 
aspects of tactile sensing should be 
considered at least as important as 
the transduction concerns. 


TACTILE SENSING 

VERSUS VISION 

Tactile sensing is analogous to visual 
sensing in many respects. Both sam- 
ple continuous signals over a two- or 
three-dimensional space and share a 
common model of the outside world. 
Both must employ pattern-recognition 
techniques to interpret the spatially 
sampled pattern representations of 
their environment. These similarities 
may allow tactile sensing to derive 
benefits from the considerably 
greater effort that has already been 
devoted to visual sensing. 

However, taction has many advan- 
tages over vision for physical manip- 
ulation tasks, which, of course, include 
almost all commercial and industrial 
applications. With taction, the physical 
properties being directly measured 
are those we are most interested in— 
object position, shape, texture, sur- 
face detail, and so on. Vision can infer 
these properties only indirectly by 
deducing them from optical prop- 
erties (shading. projection, reflectivi- 
ty. elc .). 

(continued) 
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STATISTICAL 


PACKAGES 
data-analysis software from: StatSoft 


unbeatable power and flexibility for unbeatable prices! 


We developed complete, 
high-performance 
statistical packages 

for all computers: 


1. STATISTICAL SUPPLEMENT FOR LOTUS 1 -2-3'" (number one 
statistical add-on for LOTUS™ and Symphony", also reads files from 
many other programs, can be used as a stand- alone statistical package, $ 1 49 
runs on IBM'" and all compatibles, 256k, 2dd, 8087 support) ......... 
2. STATFAST (the first stand-alone and still the most powerful statistical 1 1 9 
package developed for the Macintosh'" 128k or 512k, 1dd) .......... 


3. APP-STAT (a complete statistical package for the Apple II'" family of 99 
OO ЫИ SIL paves ұз: tone mene oS mang prow ies авот ras remp 


. PSYCHOSTAT-3 (a complete statistical package, available for Kaypro'" 99 
e ай CP/M™ computers, Т) uu a. edam s a nt tentent e 


All of these statistical packages are user friendly and super-easy to use. They include 
the full range of basic statistical analyses (descriptive statistics, t-tests, correlations, 
cross-tabulations, nonparametric statistics, and more) and advanced multivariate 
statistics (multiple regression, multifactor analysis of variance and covariance, 
repeated measures, contrasts, unbalanced designs, and more). All packages can 
handle data files of unlimited size, include flexible Data Editors, and can access data 
files from spreadsheets, data-bases, and mainframes. If you areinterested in statistical 
analysis on micro computers, call us! Our technical staff can advise you and 
recommend the best program for your needs. 


Please add $5 for shipping and handling. To place your order or 


| talk to our technical staff for more information, call or write: | 
STATSOFT VISA 
| 2831 EAST 10TH STREET, SUITE 3, TULSA, OK 74104 


(918) 583-4149 
LOTUS 1-2-3, Symphony, IBM, Macintosh, Apple Il, Kaypro, and CP/M are registered trademarks of respective companies. 
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The collection of tactile data is more 
readily controlled because the sensor 
is generally in actual physical contact 
with the object being examined. This 
eliminates potential problems involv- 
ing uneven illumination, confusing 
background image information, or 
camera point-of-view constraints. 
There is also potentially less data to 
analyze in a tactile versus a visual rep- 
resentation. A tactile sensor is ob- 
viously ideal for pressure, slip, and 
incipient-slip detection as well. 

On the other hand, tactile sensing 
involves several unique problems. 
With vision, the three-dimensional 
reconstruction of the object (based on 
the two-dimensional camera image) 
may be done by a powerful central 
processor that is remote from the 
sensor. 

For taction to be useful, you must 
be able to actively manipulate and ex- 
plore the object being examined. This 


Concurrent" PC D 


p > а . 


һ. 


requires not only the transduction to 
be performed at the object site but 
a large amount of real-time data pro- 
cessing to be performed there as well. 

Because a visual sensor is remote 
from the subject at all times, it faces 
only moderate constraints on physical 
size and placement. However, a tac- 
tile sensor is normally an integral 
component of a robot end effector 
and thus must conform to strict size 
and shape constraints. In addition, the 
sensor itself must be capable of resist- 
ing abrasion, heat, and chemicals 
present in the industrial environment. 


REQUIREMENTS OF A TACTILE 
SENSOR 

The exact requirements of a particular 
tactile sensor depend on its specific ap- 
plication. However, there is a consen- 
sus among actual and potential robot 
users on the capabilities a general- 
purpose tactile sensor should possess. 


LN тё 
! i 
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Тһе most commonly stated require- 
ment is that the sensor be skinlike. It 
should exhibit high sensitivity, fast 
response time, continuously variable 
signal output, and low power con- 
sumption. It should also be cheap and 
durable. 

The ideal end effector should be 
handlike. Touch, force, pattern, slip, 
and movement detection should all 
Occur in one device. Forces trans- 
ferred to the support structure should 
be used for analyzing larger signals 
(kinesthetic versus cutaneous sens- 
ing). Finally, the hand should be intrin- 
sically "smart" That is, a significant 
amount of data preprocessing should 
be done at or near the sensor. Low- 
level data processing should take 
place at the sensor level, including 
detection of information regarding 
edges, holes, etc. 

Most surveys of industrial robot 

(continued) 
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‘‘PhoneXpress™, our 
voice messaging pro- 
duct, needs the pow- 
erful multi-tasking 
environment that 
Concurrent PC DOS 
offers. Also, our pro- 


grammers love it, they 


can be compiling in 


“Тһе file manager is 
great. It's a step 
above the old DOS 
system. You don't 
have to remember 
commands and you 
don't have to read the 
manual." 


Jobn Martinson 


one window and Engineer 
switch into an editor Pacific Gas 
which increases pro- Transmission 
ductivity." 

Dennis King 


Executive Vice 
President, Founder 
Applied Voice 
Tecbnology 


Concurrent PC DOS is a trademark and Digital Research is a registered trademark of Digital Research Inc. PhoneXpress is 


a trademark of Applied Voice Technology. 
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"Concurrent PC DOS 
gives us the capability 
to attach additional 
terminals for a more 
productive office. It 
has a true multi-user 
capacity. We can now 
meet deadlines.” 
Richard Vananda 
Principal 

Patrick Sullivan. 
Associates, 
Architects 


Make It Work For You! 


Call (800) 443-4200 for the dealer or sales representative nearest you. 


"[ couldn't live 
without the product. 
Time is money and 
the ability to switch 
consoles and run 
more than one pro- 
gram has been a great 
time saver." 

Joe Capp 

Project Engineer 
Union Carbide 


“We have created а 
menu driven system 
that is totally 
transparent to our 
customers. By utiliz- 
ing the menu system 
and consoles con- 
currently we are able 
to fully utilize Con- 
current PC DOS" 
Subbash Cbadba 
MIS Director 
Secoin Inc. 
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RESEARCH’ 


We make computers work.” 
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“I Program In BetterBASIC 
And I Recommend It^ 


“Lifeboat Associates,’ has expanded its philosophy of endorsing structured programming 
languages to include a truly superior product—BetterBASIC. More than just a BASIC, 
BetterBASIC offers use of the full memory of the computer, true procedures and functions, 
modularity and more. BetterBASIC has the advantages of the C language on which Lifeboat 
built its reputation and appeals to the wide audience of programmers who already program in 
BASIC. I liked BetterBASIC so much, I decided "Lifeboat" should publish it. I program in 
BetterBASIC and I recommend it.” 


Dr. Edward Currie, President—Lifeboat Assoc.—New York, NY 


640K Now you can use the 
full memory of your PC to 
develop large programs. 
STRUCTURED Create well 
organized programs using 
procedures and functions 
that are easily identified 
and understood and 
completely reusable in 
future programs. 
MODULAR Use proce- 
dures and functions 
grouped together to form 
"library modules" which are 
then available to you or 
anyone else for future use. 
EXTENSIBLE Create your 
own BetterBASIC modules which contain 
BetterBASIC extensions. This feature 
coupled with the easy-to-use Assembly 
Language support, makes this an ideal 
OEM language. 

INTERACTIVE BetterBASIC acts like an 
interpreter because it responds to the users 
commands in an immediate mode. 
However each statement is actually 
compiled as it is entered. 

COMPILED Each line ofthe program is 
compiled as it is entered into the computer's 
memory rather than interpreted at runtime. 
RUNTIME SYSTEM The optional Runtime 
System generates stand alone EXE. files 
allowing for the distribution of products 


written in BetterBASIC with 
no royalties. 

SUPPORTS Windows, 
Graphics, DOS and BIOS 
ROM calls, Chaining, 
Overlays, Local and Global 
Variables, Recursion ... and 
more. 

BetterBASIC Runs on IBM 
PC, XT, AT and all IBM- 
compatibles. Ask your local 
dealer for BetterBASIC or 
call 1-800-225-5800 in 
Canada call 416-469-5244. 
Also available for the Tandy 
1000, 1200, AND 2000 AT 
Tandy/Radio Shack stores. 
Summit Software Technology, Inc.” 

PO. Box 99 Babson Park 


Wellesley, MA 02157 

PRICES: 

BetterBASIC $199 
8087/80287 Math Module $99 
BIrieve" Interface $99 
Runtime System $250 
Sample Disk with Tutorial $10 


BASIC. 


Because It's The Best. 


MasterCard, Visa, Checks, Money Order, COD. accepted and PO. on approval. 


BetterBASIC is a registered trademark of Summit Software Technology Inc. IBM PC, XT, AT are registered trademarks of International Business Machines Corp. 
Tandy is a registered trademark of Tandy Corp. Btrieve is a registered trademark of SoftCraft Inc. 


(If you're using BetterBASIC and would like to be featured in one of our ads, please write to the Director of Advertising at Summit.) 
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Prosthetic and 
orthotic needs for 
the handicapped are 
an important use 
for manipulators 
and tactile sensors. 


users indicate that the spatial resolu- 
tion required for a useful tactile sen- 
sor is approximately | mm. For a 
manipulator of the same approximate 
size as a human fingertip, this implies 
a sensor array of from 5 by IO to 10 
by 20 elements. 

The sensor should have a sensitivi- 
ty on the order of | gram and should 
have an upper-limit capability of ap- 
proximately 1000 grams. (A loga- 
rithmic response would be satisfac- 
tory for most users) Nonlinearity in 
the response of the sensor is general- 
ly tolerable because it can be com- 
pensated for in the data-processing 
software. Hysteresis in the sensing 
device, however, is absolutely intoler- 
able. (Hysteresis is a characteristic of 
many: materials whereby a physical 
parameter, such as electrical re- 
sponse, varies markedly depending 
on whether the phenomenon on 
which it depends is increasing or de- 
creasing.) 

A sensors response should be 
stable and repeatable, and its 
response time should be short. The 
sensor transduction bandwidth re- 
quirements vary from 100 to 1000 
hertz. That is, the data from the sen- 
sor should be updated at least every 
10 milliseconds and preferably every 
| millisecond. (It is interesting to note 
that human touch is fairly hysteretic 
and that the transduction bandwidth 
ranges from 20 Hz for separate 
touches to several hundred Hz for 
vibration sensing.) The sensor must 
also be durable and capable of with- 
standing the rigors of an industrial 
environment. 
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Applications for tactile sensors in- 
clude manipulation, teleoperation, 
and prosthetic and orthotic needs. In- 
dustrial uses include assembly. 
casting and molding, forging, grinding 
and polishing, heat treating, machin- 
ing, painting, pouring, sorting, stack- 
ing, transporting, and welding. Many 
agencies, particularly the military, 
have uses requiring robots with tac- 
tile sensing capabilities. These include 
undersea exploration and salvage, 
prospecting, space-station operations, 
mining, and hazardous factory, power 
plant, and rescue operations. 

Tactile sensing is ideally suited for 
use in obscured environments, such 
as murky water and smoky rooms. 
Teleoperated manipulators require ac- 
curate force feedback, stable grasp- 
ing, position sensing, detection of slip, 
and light touch. This area of sensing 
has received surprisingly little signifi- 
cant attention. 

Prosthetic and orthotic needs for 


the handicapped are another impor-. 


tant use for manipulators and tactile 
sensors. These include artificial limbs 
for the amputee and sensing and 
assist devices for the paralyzed. The 
requirements for prosthetic and or- 
thotic aids are primarily the same as 
for teleoperation: stable grasping, 
light touch, slip detection, and so on. 

Half of the estimated 7,500,000 
disabled persons in the US. could 
probably be helped to some degree 
with presently available robotics tech- 
nology. 

Despite the considerable list of 
needs for effective touch sensing, the 
present state of the art remains ex- 
tremely primitive. Automated tactile 
sensing is at a very early stage of in- 
vestigation, comprehension, and 
capability. Until very recently, touch 
feedback systems for robots and ma- 
nipulators were quite simple and 
relatively crude. 

Today's industrial systems still 
employ extremely simple devices; 
almost all of the more sophisticated, 
complex, and potentially useful tactile 
sensors are still in laboratory develop- 
ment, primarily in the academic or 
government environment (see table 
1). 


However, the transition from simple 
contact sensing to full robotic taction 
is under way. A great deal of research 
is currently being devoted to tactile 
sensing, and many promising ap- 
proaches are being investigated. 


APPROACHES 

The design of a.tactile sensor is in- 
fluenced by its intended use. The 
major applications for tactile sensors 
can be divided into three general 
categories: 


|. Simple pressure determination and 
slip sensing. These capabilities are 
necessary for the most common in- 
dustrial applications of handling a 
workpiece without damage. 

2. Determination of object orientation 
and position. This is required for more 
complex and unstructured applica- 
tions, such as picking an object from 
a bin, orienting it into a new position, 
and assembling it with other objects. 
3. Object identification or recognition. 
This feature is necessary for advanced 
applications in which a robot may be 
working in a totally unknown environ- 
ment (such as undersea exploration) 
and may be required to classify or 
identify an object based solely on tac- 
tile sensations. 


Each of these applications involves 
a different design approach and dif- 
ferent computational requirements. 
The first application is technically the 
simplest to implement, and industry 
has found several workable ap- 
proaches to it. The latter two applica- 
tions are the most challenging, and it 
is on these applications that most of 
the current laboratory research is 
focused. 

The mainstream of current tactile 
sensor research can be divided into 
three broad categories, distinguished 
by their fundamental principles of 
operation: sensors using electro- 
optical, piezoresistive, or piezoelectric 
properties. 


ELECTRO-OPTIC TACTILE 

SENSORS 

Electro-optic sensors rely on the 

modulation of a light source by the 
(continued) 


TACTILE SENSING 


Table 1: A comparison of robotic tactile sensors and their characteristics. 


Sensor 


Ideal Sensor 
(Harmon 
Compilation) 


Lord Tactile 
Sensor 


MIT Sensor- 
Schneiter/ 
Sheridan 


Tactile Robotic 
Systems 


MIT Sensor- 
Purbrick 


MIT Sensor- 
Hillis 


Barry Wright 
Corporation 
Sensoflex 
Tactile Sensor 


Transensory 
Devices Inc. 


University of 
Florida Induced 
Vibration Tactile 
Sensor 


University of 
Pisa Sensor 


Spatial 
Principle Resolution 
— 1 mm 
i 
Optic 1.8-76 mm 
Optic 06 mm 
Optic 2.5 mm 
Conductive | 2 mm 
silicone 
rubber 
Aniso- 0.6 mm 
tropically 
conductive 
silicone 
rubber 
Conductive | 1.3 mm 
elastomer 
Silicon 2 mm 
strain 
gauge 
Piezoelectric] 0.3 тт” 
(not yet 
real-time) 


Piezoelectric] 3 mm 


Force 
Bandwidth | Sensitivi | Load Range Status 
100-1000 1 gm 1-1000 gm Hasnt been 
Hz invented 
yet 

300 Hz 3 gm 0-681 gm Commercial 
30 Hz N.A. 18:1 Experimental 

dynamic 

range 
12 Hz 004 gm | 256:1 Commercial 

dynamic 

range 
40 Hz 5 gm 5-100 gm Experimental 
М.А. 5 gm 5-50 gm Experimental 

! 

30 Hz 230 gm 200-50,000 gm | Commercial 
N.A. 10 gm 10-1000 gm Commercial 
1Hz Not tested | Not tested Experimental 
100 Hz 20 gm 20-80,000 gm | Experimental 


* Single-element sensor, high-resolution capability based on vibrational design concept. 
М.А. Information not available. 


Advantages 


General-purpose, 
no hysteresis, 
high resolution 


Durable, little 
electromagnetic 
interference 


Very high 

spatial resolution 
possible, little 
electromagnetic 
interference 


Low hysteresis, 
relatively 
inexpensive 
devices available 
for 
experimentation 


Simple, 
inexpensive 
design 


High resolution, 
inexpensive 
design 


Relatively low 
hysteresis, 
durable, wide 
load range, high 
repeatabilit y 


Mature 
technology, low 
hysteresis, high 
repeatability 


Inexpensive, 
good for slip 
detection or 
exploration 


Multipurpose 
temperature, 
vibration, and 


Disadvantages 


None 


Individual LED/ 
detector for 
each site limits 
ultimate 
resolution 


Possibly high 
computational 
requirement, 
limited durability 
at present 


Still relatively 
experimental 


High hysteresis, 
nonlinearity 


Hysteresis 
problems 


Relatively low 
sensitivity 


Fragile, brittle 


No static 
response, highly 
experimental 


Static response 
requires increased 
complexity of 


pressure sensing} design 
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mechanical deformation of a flexible 
material. An elastic membrane often 
forms the touch surface and is usual- 
ly chosen to be tough and durable. 
This type of sensor is generally a com- 
pletely sealed unit and is thus imper- 
vious to most industrial contaminants. 

Electro-optic tactie sensors may 
also be highly sensitive, providing a 
direct readout of the degree of me- 
chanical deformation of their touch 
surface and are usually less suscepti- 
ble to electromagnetic interference 
than other types of tactile sensors. 
Two tactile sensors based on electro- 
optics are commercially available, and 
they represent the two most common 
optical approaches. 

The Lord Corporation of Erie, Penn- 
sylvania, presently markets a line of 
tactile sensors designated as the 
175-100, 175-200, апа 175-300. All аге 
based on the same principle and dif- 
fer primarily in sensing area and res- 
olution. The Lord Tactile Sensor is 
made up of three major components: 
a touch surface, a transduction array, 
and an electronic interface and 
control. 

The touch surface is an elastomeric 
pad that contacts an object to be ex- 
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amined. The transduction medium 
consists of an array of LEDs (light- 
emitting diodes) and phototransistor 
pairs. 

The light from the LED is projected 
across a small gap and is received and 
converted into an electrical current by 
the phototransistor. When the touch 
surface comes into contact with an 
object, a pinlike projection on the 
underside of the touch surface pro- 
trudes into the transduction area. This 
projection is forced downward into 
the gap between the light emitter and 
detector and progressively blocks the 
light from the LED emitter (see figure 
[). 

The current generated by the light 
detector is inversely proportional to 
the degree of deflection of the trans- 
duction medium. The amount of force 
applied at a site may be determined 
by the properties of the elastomeric 
touch surface. 

The Lord LTS-100 sensor consists of 
an 8 by 8 array of LED/phototransistor 
pairs providing a total of 64 sensitive 
sites for pattern information. Each site 
is sensitive only to normal loads, and 
the electrical signal generated at each 
site is digitized to an 8-bit value to 


ELASTOMERIC 
TOUCH SURFACE 


(г 
К< 


а 


STRUCTURE 


LENS 
PHOTO DETECTOR 


ZERO DEFLECTION 


PHOTO EMITTER 


MODERATE DEFLECTION 


Figure 1: Sensitive site detail of an electro-optic tactile sensor. Used with permission of 


Lord Corporation, Erie, Pennsylvania. 
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provide gray-scale information. 

Photo 1 shows the LTS-100 and a 
sample output image. The site-to-site 
spacing of this sensor is 7.62 mm, and 
the deflection range at each site is 
from O to 1.52 mm, corresponding to 
Oto 681 grams. The 7.62-mm resolu- 
tion of this sensor is relatively coarse, 
although its sensitivity of 3.18 grams 
per deflection increment is fairly 
good. 

Deflection information for the entire 
array is scanned and output approx- 
imately every 3 milliseconds. The 
LTS-200A sensor provides higher res- 
olution by using an array of 10 by 16 
sensitive sites on 1.80-mm centers. 
However, these sites are only digitized 
to 4-bit values, which reduces their 
sensitivity. 

The Lord sensor is a durable and 
rugged unit. However, since the 
design requires that each sensitive 
site be equipped with its own light 
emitter/receiver pair, which must be 
individually scanned, the ultimate 
resolution of the sensor is limited by 
the physical size of the sites and the 
complexity of the electronics required 
to interpret the signals received. 

(continued) 


Photo 1: LTS-100 sensor with display 
of tactile impression. Used with permission 
of Lord Corporation, Erie, Pennsylvania. 


If you program in BASIC, 
Pascal, Fortran or C, 
you're using yesterday's 


technology. We know this state- 
ment will start a brawl, but it's true. 
90, before you start a fight you can't 
win, take a closerlook at the Modula-2 
language and the Modula-2 Software 
Development System (M2SDS) from 
Interface Technologies. Just compare 
the features and performance of 
M2SDS to your system. You'll find a 
new language and a programming 
environment that’s more flexible, 
much faster and works on any ІВМ” 
PC or 10096 compatible with 256 K 
memory or more. 


M2SDS 

COMPILE SPEED (MIN:SEC) 
SOLINES 
300 LINES 
EXECUTION SPEED (MIN:SEC) 

SIEVE 

FIBONACCI 

30X30 MATRIX (8087) 
FP OPERATIONS 
FP OPERATIONS (8087) 


LINKER 
PRODUCES .EXE FILES 
EXECUTABLE CODE SIZE LIMIT | DISK SPACE 
DOS ACCESS FROM EDITOR 
DOS ACCESS FROM PROGRAMS 
8087 SUPPORT STANDARD | YES | 
COPY-PROTECTED DISK 
COST WITH 8087 SUPPORT $50.88/$80.88 
Source: Software Resources, Inc. 
Sieve program from BYTE, January 1983. 
Fibonacci program from Dr. Dobbs Journal, 
February 1985. 
Matrix program from BYTE, October, 1982. 
FP Operations program from BYTE, May 1985. 
M2SDS with or without 8087 uses 8-byte accuracy 
Programs compiled with all checking options on. 


All tests conducted on a standard IBM-PC/XT with 
512K of memory and ап 8087 math coprocessor. 


Or your money back. 


Trade In and Trade Up. Just 


to prove that we're not all brag... 
we'll send you M2SDS for just $50.88 
if you mail us your present compiler 
or interpreter diskette.* That's $30.00 
offthe regular price. If within 30 

days you're not programming faster 
than ever, just return the diskette and 
we'll send you your money back. So 
you've got a no risk way to experi- 
ence the programming efficiency of 
the future. 


. Heavyweight Champion 


SDS-XP. If you're ready to move 
into light-speed, you need SDS-XP. 
It has everything M2SDS has with a 
little “punch” added. Like Extended 
Libraries, М2МАКЕ and a Foreign 
Object Module Importer. SDS-XP 
offers buyers a stout discount when 
compared with the cost of buying 
M2SDS and the additional compo- 
nents as add-ons. For a limited time 
only, SDS-XP is available for $99.00 
with compiler trade-in. That's $150.00 
off the advertised price of $249.00. 


*Original or back-up diskette may be sent for trade- 
in. Diskette will be destroyed immediately upon 
receipt so that your current compiler license agree- 
ment is not violated. 


IBM is a registered trademark of International 
Business Machines Corporation. 


betcha our compiler can 
beat up your compiler. 


Calling All Compilers. So now 
that you're wise to the limitations of 
your system, why not trade it in. You'll 
soon see that it was smarter to switch 
than fight. And a pretty safe bet. 


INTERFACE 
TECHNOLOGIES 


3336 Richmond Ave., Suite 200 
Houston, Tx 77098 


1-800-922-9049 


(In Texas, call 713/523-8422) Telex: 322127 
Modula-2 Bulletin Board: 713/523-7255 


РТ  . Б 


ere's my diskette. Rush me: 
O M2SDS for $50.88 each, plus $7 shipping 
and handling. 


D SDS-XP for $99.00 each, plus $7 shipping 
and handling. 


Or, send me: 


O M2SDS for $80.88 each, plus $7 shipping 
and handling. 


Г] SDS-XP for $249.00 each, plus $7 ship- 
ping and handling. 


O My check is enclosed. | 
LJ Apply charges to credit card indicated 
below: 


VISA/MasterCard/American Express 
(circle one). 


Credit Card # 
Expiration Date 


signature 
Name 


(please print) 
Shipping Address 


City 
State/Zip 
Day Phone 


Texas residents add 6.125% Sales Tax. 

International orders add $30 for shipping/ handling. 
If paying by check, check or draft must be in 

U.S. dollars drawn on a US. bank. 


INTERFACE TECHNOLOGIES CORPORATION 
3336 Richmond, Suite 200, Houston, Texas 77098 
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A tactile sensor based on the use 
of fiber optics is illustrated by 
research performed at MIT by John L. 
Schneiter and Thomas B. Sheridan. In 


this approach, light is transmitted 
through a bundle of fiber optics to an 
elastic reflective surface. The light 
reflected back from this surface is 
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LIGHT OUT y 
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REFLECTIVE SURFACE 


CAMERA 
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Figure 2: A tactile sensor based on the use of fiber optics. designed by John L. 


Schneiter and Thomas 


B. Sheridan. Reprinted from Robotics and Computer- 


Integrated Manufacturing. Courtesy of Pergamon Press. 
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transmitted through another bundle 
of fiber optics to a video camera. The 
camera's output is digitized and made 
available to a computer for pro- 
cessing. 

When pressure is applied to the de- 
formable reflector, the intensity of the 
light transmitted through the in- 
dividual fibers changes. This informa- 
tion can be converted into a visual 
image by the computer. (The Jet Pro- 
pulsion Laboratory in Pasadena, 
California, has developed a tactile 
sensor based on the same principle; 
however, the JPL sensor uses in- 
dividual photodetectors foreach of 16 
fiber-optic sensors in а 4 by 4 array) 

The touch surface of the MIT sen- 
sor consists of a layer of white silicone 
rubber that acts as a deformable 
reflector. This layer is bonded to a 
layer of clear elastomer, to which the 
fiber-optic bundles are attached. Vari- 
ous methods of transmitting and re- 
ceiving the light have been experi- 
mented with. 

In one case, individual fibers were 
paired into emitting and receiving 
layers. This design, illustrated in figure 
2, was somewhat difficult to fabricate 
because of the requirement that half 
the fibers be directed to the light 
source and the other half to the video 
camera. 

A different design, shown in figure 
3, uses each fiber for both emitting 
and receiving. In this implementation, 

(continued) 
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Figure 3: A fiber-optic-based tactile sensor that uses each fiber as both emitter and receiver. Reprinted from Robotics and 
Computer-Integrated Manufacturing. Courtesy of Pergamon Press. 
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TODAY IF YOU COME IN SECOND 
YOU VE LOST IHE RACE. 


i It may have been good enough in a 
Soapbox Derby? but these days there 
is no second place. 

Fortunately there's a new way fo get 
a jumip on your competition. Intro- 
ducing Amiga™ The first personal com- 
puter that gives you a creative edge. 
Amiga makes charts and graphs 
with more color and dimension than 
any other personal computer (and 
faster than most of them). But that's just 
a start. You can prepare presentations 
with stereo music and animation, slide 
shows, create package designs, in- 
struction manuals, brochures. 

Amiga can not only do many more 
tasks, it can do more of them at once. 
And work on all of them simultaneously. 
While you're preparing the spread- 
sheet, Amiga will print the memo. 

And there's probably enough power 
left over fo receive a phone message 
or a stock quote over a modem at the 
same tirne. 

You wont find a computer that’s eas- 
ier to use, either. You point at symbols 
with the mouse or use keyboard corn- 
mands if you prefer. Only Amiga is built 
fo give you a choice. 

- Amiga has twice the memory of an 
IBM® PC. But although it can run rings 
around IBM, it will also run IBM pro- 
grams. Yo! have instant access іо the 
largest co 3ction of business software 
in the industry, including old standbys 
like Wordstar® and Lotus? 1,2,3. Amiga 
is more powerful than Macintosh,” too, 
and more expandable. with an op- 
tional expansion module you can 

add memory up to 8 megabytes. And 
while it can do much more than 
Macintosh or IBM, Amiga costs less than 
either of them. | 
See an Authorized Amiga Dealer 
near you. Now that Amiga is here, 

the question isn’t whether you can 
afford a computer, i's whether you can 
afford to wait. 
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Amiga by Commodore 


Amiga can help oh icm Like you, Amiga can do many Amigas colorgrophics Gere 
anything, from autos іо atoms. things at once. Ihe competition far behind. 


w AMIGA GIVES YOU A CREATIVE EDGE. 


® Soopbox Derby Б o registered trademark of International Soapbox Derby, Inc., Akran, Ohio. " Amigo Б o trademark of Commodare-Amigo, Inc. ® IBM Б o registered trademork 
of International Business Mochines, Inc. ® Wordstar is a registered trodemork of Micropro, Inc. ® Lotus is o registered trademark of Lotus Development Corporotion. ” Macintosh is 
atrodemork licensed to Apple Computer, Inc. ©1985, Commodore Electronics Limited. 
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light is directed from the light source 
to a beam splitter. At the beam split- 
ter, 75 percent of the light is trans- 
mitted straight through and is lost. 
The other 25 percent is directed into 
the fiber-optic bundle and transmitted 
to the reflector. This light is then 
reflected from the reflector back into 
the bundle, where it again passes 
through the beam splitter (with 75 
percent transmission) to the video 
camera. In this way, each fiber acts a 
both an emitter and a receiver, and 
fabrication is greatly simplified. 

Because this type of sensor uses 
tightly packed bundles of optical 
fibers, extremely high spatial resolu- 
tion is possible. The ultimate resolu- 
tion of this type of device is limited 
only by the diameter of the individual 
optical fibers. 

Schneiter and Sheridan have 
reported usable spatial densities of 
over 2100 sensitive sites per square 
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inch, which is roughly equal to a 
resolution of better than 0.6 mm. The 
device is also completely immune to 
electromagnetic interference and can 
be used in environments that would 
harm computers by simply routing the 
fibers from the sensor to a remote 
location. 

The prototype device is currently 
limited by a reaction time of 33.33 
miliseconds (based on the video 
camera refresh rate), a somewhat 
restricted dynamic range of 18 to I, 
and a touch surface that wears out 
fairly rapidly (after a few hundred 
cycles). It is also important to note 
that very high spatial resolutions, like 
those attained in this design, often re- 
quire increased computational re- 
quirements as well. 

A commercial tactile sensor com- 
bining features of both the Lord and 
the MIT optical sensors is available 
from ‘Tactile Robotic Systems of 
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Inquiry 169 


Sunnyvele, California. The company's 
highest-resolution sensor consists of 
a 16 by 16 array of sensitive sites 
spaced approximately 1.3 mm apart. 
Each sensing site is composed of a 
very small cantilever spring that pro- 
trudes through a metal plate. An op- 
tical fiber passes beneath each sens- 
ing site. 

The fiber has a small gap cut in it 
so that the two cut ends look at each 
other across a small air space. Light 
is passed through the fibers from an 
array of LEDs along one side of the 
sensor and is received by phototran- 
sistors along the opposite side. When 
pressure is applied to a sensing site, 
the cantilever spring pushes one end 
of the optical fiber out of alignment 
with the other fiber, thus diminishing 
the amount of light received by the 
photodetector at the opposite end of 
the fiber. 

This arrangement is similar to the 
Lord approach, but it can provide a 
potentially higher spatial resolution 
because the light emitters and detec- 
tors are located along the sides, rather 
than within the interior, of the sensor 
array. Also, whereas the Lord sensor 
relies on the properties -of its 
elastomer surface to provide the 
force-versus-displacement calibration, 
the Tactile Robotic Systems device 
uses the metal cantilever spring to 
provide a more stable and predictable 
spring constant. 

The sensor can be calibrated to 
determine loads ranging from 10 to 
1000 grams per sensing site. Each 
sensing site can resolve approximate- 
ly 256 discrete steps, so the sensitivi- 
ty of an individual site can be as high 
as 10/256 grams, or.approximately 
0.04 grams. The data response time 
of the sensor is restricted by the hard- 
ware and software of the personal 
computer it is interfaced to and is cur- 
rently limited to a scan rate of 3 kHz 
for each site, or approximately 12 Hz 
over the entire array. | 
PIEZORESISTIVE TACTILE 
SENSORS 
The category of piezoresistive tactile 
sensors is quite broad and includes 

(continued) 
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You're just one phone call from the 
most powerful PC tool available today— 
the Pronounce" speech input system 
from MicroPhonics™ 

In plain English, or in any other 
language, you can create spreadsheets, 
perform a financial analysis, edit reports, 
call up graphs, play “what ifs” and 
print files. 

No matter what PC software you use, 
Pronounce will boost its usefulness and 
help you work faster. Because Pronounce 
replaces repetitous keystroke sequences 
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your hands free for other things, 

A simple statement like “revise the 
two-year forecast” can equal up to 25! 
keystrokes. That's like typing atthe 
speed of sound. 
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change Voice-Macros™ 
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What the experts are saying 
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"With the Pronounce software, you 
don't have to be a programming guru... 
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—PC Magazine, October 1, 1985 


"Perhaps its greatest potential is in 
allowing people untrained in computer 
skills to use sophisticated software in 
solving complex problems." 


—Lotus Magazine, July 1985 
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money-back guarantee. 
Order now and MicroPhonics will give 
you one of the programs listed at right, 
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'roriounce and the free 
gift undamaged within 
30 days for a full 
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a multitude of different device types 
and approaches. These range from 
simple strain gauges and solid-state 
silicon devices to conductive elas- 
tomers and foams. They are all in- 
cluded in this single category because 
all rely on materials whose electrical 
conductivity varies as pressure is 
applied. 

The use of conductive elastomers as 
the basis for a tactile sensor has been 
studied for some time. A conductive 
elastomer is simply an elastic, rubber- 
like material that has electrically con- 
ductive properties. Many different 
conductive elastomer or conductive 
foam materials have been experi- 
mented with, but most sensor designs 
use an approach similar to that used 
by John Purbrick of the MIT Artificial 
Intelligence Laboratory. 

Purbrick noted that if a flat, hard 
conductor is pressed against another 
that is rounded and compressible, the 
area of the electrical contact will vary 
according to how hard the first con- 
ductor is pushed. The greater the 
pressure, the larger the contact area 
formed and the lower the electrical 
resistance. 

Strings of conductive silicone rub- 
ber with a semicircular cross-section 
were formed into two identical sets of 
[6 parallel lines. These were aligned 
perpendicular to each other and 
placed into contact to form a 16 by 
16 array. This created 256 nodes 
where the convex surfaces of both 
sets of cords touched. An automatic 
scanning system passed a current into 
the array along a horizontal string and 
out across a vertical string, one com- 
bination at a time. 

It was possible to measure the 


resistance of each of the 256 contact - 


points in the grid approximately 40 
times per second. Purbrick's device 
was able to distinguish at least 10 dif- 
ferent amounts of pressure in a range 
from 5 to [00 grams. 

William D. Hillis, also of the MIT Ar- 
tificial Intelligence Laboratory, ex- 
tended this approach by using sheets 
of a material known as anisotropical- 
ly conductive silicone rubber (ACS). 
ACS has the useful property of being 
conductive along only one axis in the 


plane of the sheet. 

A flexible printed-circuit board was 
etched into fine parallel lines so that 
it, too, was conductive in only one 
direction. The etched-circuit board 
and the ACS were placed into contact, 
with the lines on the printed-circuit 
board oriented perpendicular to the 
ACS axis of conduction. The contact 
points at each intersection of the 
perpendicular conductors form the 
pressure sensors. A springy nylon 
mesh (made from pantyhose material) 
was used to separate the contacts 
after pressure was released. 

The array was scanned electronical- 
ly to determine the applied pressure 
at each contact point. Hillis’s device 
was a 16 by 16 array over a l-square- 
centimeter area. It was able to reliably 
measure pressures ranging from 5 to 
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50 grams per square millimeter. 

Barry Wright Corporation of Water- 
town, Massachusetts, markets a com- 
mercial tactile sensor based on the 
research of Purbrick and Hillis. How- 
ever, the Barry Wright sensor uses a 
proprietary elastomer material, rather 
than silicone compounds. 

The Sensoflex Tactile Sensor is cur- 
rently available in two models, one 
made up of a 16 by 16 site array on 
0.1-іпсһ centers and the other an 8 by 
16 array on 0.05-inch centers. The sen- 
sor is scanned on a row/column basis, 
and the output is digitized to an 8-bit 
value. The sensor can be scanned at 
rates up to 30 times per second and 
is designed for recommended loads 
ranging from O to 75 pounds per 
square inch. Barry Wright Corpora- 

(continued) 
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A Printer For All Reasons 


Search For The Best High Quality Graphic Printer 


If you have been looking very long, you have 
probably discovered that there are just too 
many claims and counter claims in the printer 
market today. There are printers that have 
some of the features you want but do not have 
others. Some features you probably don't care 
about, others are vitally important to you. We 
understand. In fact, not long ago, we were in 
the same position. Deluged by claims and 
counter claims. Overburdened by rows and 
rows of specifications, we decided to separate 
all the facts — prove or disprove all the claims 
to our own satisfaction. So we bought 
printers. We bought samples of all the major 
brands and tested them. 


Our Objective Was Simple 


We wanted to find that printer which had all 
the features you could want and yet be sold di- 
rectly to you at the lowest price. We didn't 
want a ''close-out special" of an obsolete 
product that some manufacturer was dump- 
ing, so welimited our search to only those new 
printers that had the latest proven technology. 
We wanted to give our customers the best 
printer on the market today at a bargain price. 


The Results Are In 


The search is over. We have reduced the field 
to a single printer that meets all our goals (and 
more). The printer is the SP-1000 from Seiko- 
sha, a division of Seiko (one of the foremost 
manufacturers in the world). We ran this 
printer through our battery of tests and it 
came out shining. This printer can do it all. 
Standard draft printing at a respectable 100 
characters per second, and with a very read- 
able 12 (horizontal) by 9 (vertical) character 
matrix. This is a full bi-directional, logic seek- 
ing, true descender printer. 


“NLQ” Mode 

One of our highest concerns was about print 
quality and readability. The SP-I000 has а 
print mode termed Near Letter Quality print- 
ing (NLQ mode). This is where the SP-1000 
outshines all the competition. Hands down! 
The character matrix in NLQ mode is a very 
dense 24 (horizontal) by 18 (vertical). This 
equates to 41,472 addressable dots per square 
inch. Now we're talking guality printing. It 
looks like it was done on a typewriter. You can 
even print graphics using the standard 
graphics symbols built into your computer. 
The results are the best we've ever seen. The 
only other printers currently available having 
resolution this high go for $500 and more 
without the interface or cable needed to hook 
up to your computer. 


Features That Won't Quit 


With the SP-1000 your computer can now 
print 40, 48, 68, 80, 96, or 136 characters per 
line. You can print in ANY of 35 character 
styles including 13 double width and 3 re- 
versed (white on black) styles. You not only 
have the standard Pica, Elite, Condensed and 
Italics, but also true Superscripts and Sub- 
scripts. Never again will you have to worry 
about how to print Н.О or X?. This fantastic 
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machine will do it automatically, through easy 
commands right from your keyboard. Do you 
sometimes want to emphasize a word? It's 
easy, just usebold (double strike) or use italics 
to make the words stand out. Or, if you wish 
to be even more emphatic, underline the 
words. You can combine many of these modes 
and styles to make the variation almost end- 
less. Do you want to express something that 
you can't do with words? Use graphics with 
your text — even on the same line. You have 
variable line spacing of 1 line per inch to infin- 
ity (no space at all) and 143 other software se- 
lectable settings in between. You can control 
line spacing on a dot-by-dot basis. If you've 
ever had a letter or other document that was 
just a few lines too long to fit a page, you can 
see how handy this feature is. Simply reduce 
the line spacing slightly and ... VOILA! The 
letter now fits on one page. 


Forms? Yes! 
Your Letterhead? Of Course! 

Do you print forms? No problem. This unit 
will do them all. Any form up to 10 inches 
wide. The tractors are adjustable from 4 to 10 
inches. Yes, you can also use single sheets. 
Plain typing paper, your letterhead, short 
memo forms, labels, anything you choose. 
Any size to 10" in width. In fact this unit is so 
advanced, it will load your paper automati- 
cally. Multiple copies? Absolutely! Use forms 
(up to 3 thick). Do you want to use spread 
sheets with many columns? Of course! Just go 
to condensed mode printing and print a full 
136 columns wide. Forget expensive wide-car- 
riage printers and changing to wide carriage 
paper. You can now do it all on a standard 
81^" wide page, and you can do it quietly. The 
SP-I000 is rated at only 55 dB. This is quieter 
than any other impact dot matrix printer that 
we know of and is quieter than the average of- 
fice background noise level. 


Consistent Print Quality 


Most printers have a ribbon cartridge or a 
single spool ribbon which gives nice dark 
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printing when new, but quickly starts to fade. 
To keep the printers output looking consis- 
tently dark, the ribbons must be changed quite 
often. The SP-1000 solves this problem by 
using a wide (!^") ribbon cartridge that will 
print thousands of pages before needing re- 
placement. (When you final do wear out 
your ribbon, replacement cost is only $11.00. 
Order #2007.) 


The Best Part 


When shopping for a printer with this quality 
and these features, you could expect to pay 
around $500 or more. Not now! We sell this 
fantastic printer for only $259.95! You need 
absolutely nothing else to start printing — just 
add paper. 


No Risk Offer 


We give you a 2-week satisfaction guarantee. 
If you are not completely satisfied for any rea- 
son we will promptly refund your purchase. A 
l-year warranty is included with your printer. 
The warranty repair policy is to repair or re- 
place and reship to the buyer within 72 hours 
of receipt. 


The Bottom Line 


Be sure to specify the order # for the correct 
version printer designed for your computer. 


Commodore C-64 & C-128, Order #2200, 
cable included 

IBM-PC and compatibles, Order #2100, plus 
8'cable 41103, $26.00 


Standard Parailel with 36 pin Centronics con- 
nector, Order #2400, no cable 


We also have interfaces and cables for other 
computers not listed. Call Customer Service at 
805/987-2454 for details. 


Shipping and insurance is $10.00 — UPS with- 
in the continental USA. If you are in a hurry, 
UPS Blue (second day air), APO or FPO is 
$22.00. Canada, Alaska, Mexico are $30.00 
(air). Other foreign is $70.00 (air). California 
residents add 6% tax. The above are cash 
prices — VISA and MC add 3% to total. We 
ship the next business day on money orders, 
cashiers’ checks, and charge cards. A 14-day 
clearing period is required for checks. 


For information call 805/987-2454 


TO ORDER CALL TOLL FREE 


1-(800) 962-5800 USA 
1-(800) 962-3800 CALIF. 19:9 PST) 


or send order to: 


= AROK 


1071-A Avenida Acaso 
Camarillo, CA 93010 
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tion, manufacturer of the Sensoflex 
Tactile Sensor, claims that its product 
exhibits the characteristics of low 
hysteresis, fast response time, and 
high repeatability. 


STRAIN GAUGES AS 

TACTILE SENSORS 

Although careful material selection 
can minimize hysteresis and long-term 
creep, these effects will always be 
present to some degree in an 
elastomer material. Some researchers 
prefer to avoid these potential pitfalls 
by basing their sensor design on the 
more mature and proven technology 
of strain gauges. 

In its simplest form, a strain gauge 
is a circuit that is capable of measur- 
ing very minute changes in the re- 
sistance of one or more of its com- 
ponents. When a force is applied to 
the gauge or to an object to which the 
gauge is attached, some parts of the 
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gauge are subjected to tension or 
compression. This results in a small 
change in the physical dimensions of 
the gauge and can be quantified by 
the resultant change in the electrical 
resistance of the strain-gauge circuit. 
Strain gauges are available in a vari- 
ety of shapes and sizes and offer the 
dual advantages of low hysteresis and 
low fatigue. 

Transensory Devices Inc. of Fre- 
mont, California, is developing a tac- 
tile sensor based on solid-state silicon 
strain gauges. These miniature strain 
gauges allow for the relatively dense 
arrays of sensing sites generally con- 
sidered necessary for an effective tac- 
tile sensor. 

Each individual sensing site of the 
Transensory Devices sensor consists 
of a small box-shaped silicon element 
(called the mesa) that protrudes out 
of a silicon diaphragm. The mesa is 
capped with a protective square of 
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hard plastic, and the whole assembly 
is bonded to a glass substrate hous- 
ing the electrical connections. A 
rugged elastomer material covers the 
entire assembly for protection (see 
figure 4). 

The mesa, diaphragm, andinterface 
circuitry are all machined from a 
single piece of silicon wafer. In use, a 
5-volt power supply provides a refer- 
ence signal for the sensor, as well as 
power for the on-board logic circuitry. 
The sensors output is an analog 
voltage that changes proportionally 
with the force applied to the sensitive 
area. 

Two sensors have been developed 
and tested by Transensory Devices. 
One is a single-element sensor; the 
other is a 3 by 3 array of sensor ele- 
ments spaced on approximately 
2-mm centers. The present devices 
provide good linearity in force sens- 

(continued) 
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ing and are designed to measure from 
0 to 2 pounds of force. This design ap- 
proach of miniature solid-state trans- 
ducers offers great promise for future 
high-resolution sensors. However, the 
current silicon and glass sensor is 
both fragile and stiff and will require 
further refinements before it is 
suitable for widespread application in 
an industrial environment. 


PIEZOELECTRIC TACTILE 
SENSORS 

Piezoresistive sensors measure a 
change in electrical resistivity as a 
result of an applied force. Piezoelec- 
tric sensors are based on materials 
that generate an electrical response to 
an applied force. Piezoelectricity is a 
common phenomenon of crystalline 
materials such as quartz, and piezo- 
electric ceramics are in widespread 
use. However, the brittle nature of 
most common piezoelectric materials 
tends to make them unsuitable for 
tactile sensor applications. 

A class of materials known as 
piezoelectric polymers offers con- 
siderable promise for tactile sensing. 
Piezoelectric polymers are, as the 
name implies, polymers that exhibit 
piezoelectric properties. They are 
rugged, durable inexpensive, and 
available in thin flexible sheets that 
allow them to conform to complex 
contours. 

Piezoelectric polymers may be 
formed into patterns of high-resolu- 
tion arrays by either metalizing the 
polymer film through a suitable mask 
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or by selectively etching a metaliza- 
tion previously deposited on the film. 
They are flexible, rugged, high-resolu- 
tion, and inexpensive. These are some 
of the key characteristics of the ideal 
tactile sensor discussed earlier. 

In addition to their piezoelectric 
properties, the polymers also exhibit 
pyroelectric characteristics. That is, 
they show a change in electrical 
response based on temperature as 
well as pressure stimuli. This can be 
a problem or an asset, depending on 
how it is dealt with. One piezoelectric 
polymer that is widely used in tactile 
sensor research is polyvinylidene 
fluoride. or PVDF. This material ex- 
hibits the desirable property of a 
relatively large and linear electrical 
response to an applied external force. 

One problem with the use of PVDF 
or other piezoelectric materials in 
general is that the electrical response 
is inherently dynamic. That is, the 
material generates an electrical re- 
sponse only while it is being de- 
formed. If a continuous, nonvarying 
load is applied to a PVDF sensor, the 
electrical signal generated by the load 
will soon decay to zero. 


THE DYNAMIC-MOTION 
PRINCIPLE 

Researchers at the University of 
Florida dealt with that potential prob- 
lem by developing a sensor based en- 
tirely on dynamic motion. The con- 
cept of a sensor based on the vibra- 
tions induced by sliding motion 
across a sample object was devel- 
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Figure 4: The major components of a single-element tactile sensor that measures force 
normal to its surface. By permission of Transensory Devices Inc., Fremont, California. 
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oped by Gale E. Nevill [r. and Robert 
W. Patterson of the University of 
Florida. 

This concept is based on the theory 


that the papillary ridges of the finger- 


tips provide information that is useful 
in the identification of objects by 
touch. To investigate the theory, a tac- 
tile sensor was designed that would 
move across an object under exam- 
ination. 

The sensor is composed of two 
separate PVDF transducers. One 
transducer is oriented so that its 
direction of greatest electrical sen- 
sitivity is parallel to the direction of 
movement; the other is oriented 
transverse to that direction. The two 
transducers, oriented perpendicular 
to each other, are bonded together 
with nonconductive epoxy. The trans- 
ducer assembly is then bonded to a 
silicone rubber pad. 

The surface of the rubber pad is 
made up of a regular series of tri- 
angular ridges, meant to simulate the 
ridges on the human fingertip. 
Separate electrical leads from the 
parallel and transverse transducers 
are fed to a signal analyzer. The con- 
struction of the sensor allows for the 
separate analysis of the transverse 
and parallel vibrations induced by 
moving an object across the sensor. 

In experimental use, objects are 
moved across the sensor at a constant 
speed via a rotating platform. When 
the sensor pad contacts an object, a 
measurement is made of the signal in- 
duced by both the transverse and 
parallel vibrations. This results in a 
signal spectrum of voltage versus fre- 
quency. Discrete values of the signal 
within certain bandwidths are used as 
parameters for a discriminate analysis 
pattern-recognition scheme. 

. During laboratory tests, sample ob- 
jects are first moved across the sen- 
sor to establish a test template of 
parameters. Afterward, the sensor is 
able to recognize objects to which it 
has been previously exposed with 
almost 100 percent accuracy. It is 
capable of reading the Braille alpha- 
bet and can distinguish between dif- 
ferent grades of sandpaper. It can tell 

(continued) 
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the difference between cylinders and 
spheres of varying sizes and can re- 
solve differences between ball bear- 
ings spaced 025 inch versus 0.26 inch 
apart. It can also determine the fea- 
tures of an object under examination 
even if the speed with which it is 
scanned across the object is changed. 

More recent experiments have iden- 
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tified materials for the surface pad 
that are more resistant to temperature 
and abrasion than the original silicone 
rubber pad. Further investigations are 
being performed to develop sensor 
arrays that offer increased spatial 
resolution. This type of sensor shows 
promise in applications that are 


primarily exploratory or object-iden- . 
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tification-oriented. It also appears ap- 
propriate for use in slip detection. 

However, since its output depends 
on dynamically induced vibrations, 
this type of sensor is unsuitable for 
conventional gripping applications 
unless wedded with another sensor 
design. Also, since the computer must 
know the sensor's relative speed of 
motion, there must be communica- 
tion with another device capable of 
determining that speed. This is not 
necessarily a problem, since such in- 
formation could be obtained from the 
movement of a robot arm attached to 
the sensor, but it is a consideration 
nevertheless. 

P. Dario, D. De Rossi, P. C. Pinotti, R. 
Bardelli, and others at the University 
of Pisa in Italy have been involved for 
many years in developing an artificial, 
skinlike, tactile sensor capable of 
alleviating some of these problems. 

One of their designs attempts to 
reproduce the sensing properties of 
the human fingertip. The sensor con- 
sists of an outer epidermal layer and an 
inner dermal layer (see figure 5), each 
of which performs distinct sensing 
functions. The epidermal layer con- 
sists of a 40-micrometer-thick film of 
PVDF protected by a thin Mylar sheet. 

Electrodes on the top and bottom 
of the epidermal PVDF film carry off 
any electrical charge to signal pro- 
cessing equipment. The underside of 
the PVDF layer is covered with a 
resistive paint and is backed by an 
elastomer layer. А 110-micrometer- 
thick PVDF film is attached to the 
underside of the elastomer layer. The 
lower PVDF layer serves as the der- 
mal sensor and is bonded to a circuit 
board containing an 8 by 16 array of 
circular electrodes, spaced on 3-mm 
centers. 

Any charge developed in the der- 
mal PVDF layer is discretely measured 
by the closest electrode sites. The 
signals from the electrodes are con- 
secutively scanned, fed into a charge 
amplification device, and measured. 
This design allows the sensor to 
measure gross pressure deformations 
in the epidermal layer and more 
highly resolved and localized defor- 
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mations in the dermal layer. 

The overall sensor dimension is ap- 
proximately | by 2 inches. The elas- 
tomer layer between the two PVDF 
layers provides electrical insulation. In 
addition, the elastomer introduces a 
time delay of about 1 second be- 
tween the detection of thermal signals 
in the epidermal and the dermal 
layers, allowing the isolation of ther- 
mally induced responses. This 
alleviates the potential problems 
associated with the pyroelectric 
response of PVDF and allows for the 
possible identification of objects 
based on their thermal conductance. 

In practice, the sensor replicates the 
human's temperature- and pressure- 
sensing responses. When the resistive 
paint layer is connected to a regulated 
power supply, the paint raises the sen- 
sors temperature to approximately 
379 Celsius. When the tactile sensor 
touches an object, heat flows from the 
resistive layer through the PVDF 
epidermal sensor to the object. The 
rate of heat flow depends оп the ther- 
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mal properties of the object being 
touched. This allows metals, which 
have a high thermal conductivity, to 
be clearly distinguished from plastics 
or other insulating materials. 

The dermal sensor array continu- 
ously measures varying contact forces 
over relatively dense sensing sites and 
can therefore detect geometrical fea- 
tures of objects such as edges, 
corners, and depressions. 

The epidermal layer, protected only 
by a thin Mylar film, is extremely sen- 
sitive to deformations and can pro- 
vide gross information only on con- 
tact location. However, when gently 
rubbed against an object, the epider- 
mal sensor behaves like a phono- 
graph needle, indicating surface 
roughness. In this mode, it can detect 
differences between grades of fabric, 
similar to the capabilities of the 
University of Florida sensor. 

When pressed against an object 
and then released, the combined 
signals detected by the epidermal and 
dermal layers provide information on 
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Figure 5: A skinlike tactile sensor with an outer (epidermal) layer and an inner 
(dermal) layer. The sensor was developed at the E. Piaggio Center of the University of 
Pisa and at the Institute of Clinical Physiology of the Italian National Research 
Council. This figure is reprinted with permission of the IEEE and appeared in “Tactile 
Sensors and the Gripping Challenge" by Dr. Paolo Dario and Dr. Danilo De Rossi 


(IEEE Spectrum, August 1985). 
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object hardness. When installed in a 
mechanical gripper, the sensor can 
determine object slippage based on 
microvibrations generated in the 
epidermal layer by the slipping object. 

During laboratory tests, the sensor 
detected slips as small as a few hun- 
dred micrometers over the time span 
of a few milliseconds. The sensor has 
demonstrated a maximum load capa- 
bility of 40 newtons (a newton equals 
| kilogram/meter/second) and can 
detect forces as small as 0.01 newton. 
This represents an impressive dynamic 
range of 4000 to I. 

The University of Pisa researchers 
suggest two solutions to the problem 
of the dynamic response limitations 
of a PVDF tactile sensor. One solution 
is to make use of a conductive elasto- 
mer to separate the dermal and 
epidermal PVDF layers. This elastomer 
can then measure continuous pressure 
in the same way as the conductive 
elastomer sensors described earlier. 

Another solution is to send sound 
pulses from the lower to the upper 
PVDF layers. By measuring any dif- 
ferences in the travel time of the 
waves from the lower to the upper 
layer, the amount of compression can 
be determined and the pressure in- 
directly inferred. The University of 
Pisa sensor appears to offer great 
promise as a general-purpose tactile 
sensor combining many functions into 
a single device. 


CONCLUSION 

There are many approaches to tactile 
sensing that | have not covered. These 
include the use of ultrasound, mag- 
netic induction, electrotopography. 
and other intriguing techniques. І have 
tried to identify many of the major 
concepts and stimulate ideas for 
future approaches. 

The robotics designer should be 
aware of the trade-offs involved be- 
tween the spatial density of a sensor 
array and its resultant computational 
requirements. Higher resolutions 
often require much greater data- 
processing capability. Also, it is impor- 
tant to remember that the intended 
use of the sensor plays a major role 
in its design. Ш 
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MULTIPLE 
ROBOTIC 
ANIPULATORS 


BY J. SCOTT HAWKER, R. N. NAGEL, RICHARD ROBERTS, 


AND NICHOLAS G. ODREY 


Designing a task-oriented control system 
for multiple manipulators 


WHEN CONFRONTED WITH issues 
related to robots, the average person 
generally envisions a device or system 
that is humanlike in form and 
possesses some human attributes. 
Robotic reality is quite different from 
this perception. Robots are generally 
not human in form and rarely possess 
human qualities or attributes. Robots 
in the industrial environment are, for 
the most part, very simple devices 
performing simple tasks. To date, few 
robots have been integrated to work 
together on the same task or even in 
the same workspace. 

It appears on the surface that coor- 
dinating two robots is not a difficult 
assignment. This is not the case. To 
more fully appreciate the potential 
difficulties with coordinated perfor- 
mance, consider the requirements for 
holding a pencil or cylindrical object 
between the tips of two index fingers. 
This action requires that the two 
fingers exert a force on each end of 
the pencil or cylinder. These forces 
must support the weight of the pen- 
cil (see figure 1a). At the same time, 
the forces must be limited so they 
dont damage either the pencil or, 


from the human standpoint, the 
fingertips. This type of behavior clear- 
ly requires force sensors and coor- 
dinated control between the two 
fingertips. 

Now let's add more complexity to 
the assignment. Consider the prob- 
lem of holding one fingertip poised 
in space (fixing one end of the pen- 
cil) while moving the other fingertip 
in a circular path, causing the other 
end of the pencil to follow (figure 1b). 
A slightly more ambitious assignment 
would be moving both ends in circular 
paths simultaneously (figure Ic). Then, 
while rotating both pencil tips in cir- 
cular paths, move or translate the 
pencil through space (figure 14). 

The three motions described re- 
quire that the forces between the 
fingers and the positions of the finger- 
tips be carefully controlled. We 
recommend that you attempt these 
motions (as shown in figures la 
through Id) to appreciate the 
subtleties involved in moving the pen- 
cil through its paces. 

It becomes apparent that a means 
of monitoring and controlling the ap- 
plied force is needed. In addition, a 


means for setting, monitoring, and 
controlling the paths of the pencil's 
end points is required. Communica- 

(continued) 
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tion channels and a minimum level of 
intelligence are required so that the 
proverbial left hand knows what the 
right hand is doing. 

In addition to these requirements, 
the benefits of practice should have 
become obvious. As the tasks are 
repeated and the fingertips become 
more skilled, the coordinated motion 
becomes easier. This last feature, the 


ability to improve performance 
through trial, is especially important 
if a robot is to be a truly flexible, 
adaptable element in a factory en- 
vironment. 


DUAL-ARM STRUCTURE 

Researchers at the Institute for 
Robotics at Lehigh University are now 
studying the philosophy and imple- 


Figure 1: The actions of two hands rotating a pencil and moving it through space. 
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mentation of high-level, task-oriented 
control of dual-arm robots, as well as 
the design and low-level control of 
robotic arms. The dual-arm robot be- 
ing described was designed as a re- 
search system capable of providing a 
variety of issues related to coor- 
dinated control of two or more 
robotic arms. 

As we made individual design deci- 
sions, we always biased them to pro- 
vide as challenging a set of problems 
as possible for the researcher. The 
dual-arm robot currently being con- 
structed at Lehigh University consists 
of two movable robot arms attached 
to a rigid base. Each arm possesses 
seven degrees of freedom: three 
translational and four rotational. 
Figure 2 shows the structure and the 
various degrees of freedom of one of 
these arms. 

Each arm is attached to the rigid 
base in a way that allows the attach- 
ment points to move with two 
degrees of freedom in a fixed vertical 
plane. The range of travel for coor- 
dinate axes is as follows: Translational 
axis | is 7 feet, translational axis 2 is 
3 feet, and translational axis 3 is ap- 
proximately 1% feet. When fully ex- 
tended, the robot hand can reach 55 
inches from the vertical plane repre- 
sented by coordinate translational 
axes | and 2. 

The precise limitations of the 
angular travel of rotational coor- 
dinates 1, 2, and 3 are not known but 
are believed to be in the range of plus 
or minus 90 degrees. Rotational axis 
4 can provide a full 360 degrees of 
rotation. With the ranges of travel 
noted for the translational and rota- 
tional axes of the two arms, a large 
work envelope can be addressed. This 
should provide ample space to con- 
front the two arms with tasks that re- 
quire coordinated motion. 


IMPLEMENTATION 

We chose aluminum as the material 
for construction of the robot arms in 
order to minimize the weight of the 
arms and reduce the requirements of 
the driving actuator motors for the 
system (we designed each arm to han- 
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dle a total load of 5 pounds). 


Both stepper motors and servo 


motors are used for driving the robot 
arms. The three translational axes and 
the first rotational degree of freedom 
are powered by stepper motors. The 
drivers for the remaining three rota- 
tional degrees of freedom and the 
motor that actuates the hand are 
servo motors. 

We based the decision to mix the 
types of motors on size and power re- 
quirements, delivery schedules, and 
cost. In addition to these factors (and 
probably just as important) was the 
desire to provide the designers of the 
low-level controls with the different 
challenges presented by each motor 
type. All of the stepper and servo 
motors are equipped with position 
sensors so that the motions of the 
arms can be measured. In addition to 
the positional sensors, each hand vill 
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be equipped with a force sensor so 
that the forces exerted by the hand 
can also be measured. 

Controlling two arms to cooperate 
in accomplishing one task is more 
complex than controlling two arms to 
accomplish two independent tasks. 
Nevertheless, it is very important that 
adequate, independent, single-arm 
control mechanisms be in place for 
each of the two arms so that their mo- 
tions and applied forces can be con- 
trolled within the motion constraints 
specified. These single-arm con- 
trollers can then be extended and 
coupled to form an integrated dual- 
arm controller. 

Since dual-arm control is an exten- 
sion of single-arm control, we will first 


describe the common approaches to : 


and requirements of single-arm con- 
trol. We will highlight the single-arm 
control problems that are not ade- 


TRANSLATIONAL 
X AXIS 1 


a 


TRANSLATIONAL 
AXIS 3 


quately solved and will assume that 
answers to these problems will be ap- 
plicable to dual-arm control. 


SINGLE-ARM CONTROL 
In order to provide a clear under- 
standing of the goals of single-arm 
control, our discussion will consider 
a robotic arm to be very much like a 
human arm: a series of connected 
mechanical links or "bones" that allow 
the end of the last link (the end 
effector or "hand") to be placed at 
some position and orientation in 
space. The energy that causes the mo- 
tion of the arm comes from actuators 
or "muscles" that drive the motion of 
each mechanical "joint" to achieve 
the desired pose, motion, or force of 
the end effector. 
A control computer is normally 
used to generate the particular ac- 
(continued) 


ROTATIONAL 


ROTATIONAL 
AXIS 4 


Figure 2: A schematic representation of Lehigh University’s robot arm showing the three translational axes of movement and the 


four rotational axes of movement. 
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tuator drive signals that coordinate 
the motion of the joints and linkages 
of a single-arm manipulator. For ex- 
ample, raising the end effector may be 
achieved by "shoulder" motion, 
“elbow” motion, or both. This kind of 
control, which corresponds loosely to 
the basic motor skills of the human 
brain, is called “low-level” control in 
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All the planning, execution monitor- 
ing, and low-level control suggests 
that there is far more to a single 
robotic arm than a collection of link- 
ages, actuators, and basic motor con- 
trol that mimics the human arm. This 
is indeed true. For example, the end- 
effector "hand" is usually designed 
for specific tasks. A welding tool is 
used on a welding arm, a viselike grip- 
per or humanlike hand on an assem- 
bly arm, and a paint sprayer on a 
painting arm. The operation of the 
end-effector devices must also be 
controled in coordination with the 
motions of the end effector, as deter- 
mined by the low-level controlled mo- 
tion of the link actuators. 

It is obvious then that the high-level 
control that dictates to the low-level 
control the pose of the arm end ef- 
fector must also tell the end effector 
what to do once it is there. The goal 
of the high-level computer is to deter- 
mine the particular sequence of link 
motions and end-effector operations 
that accomplish a given task and then 
drive the low-evel control that 
generates the arm and end-effector 
actuator drive signals to achieve the 
task motions and operations. 

Throughout the performance of the 
task, the task execution must be 
monitored through sensors not only 
to assure that the motions and opera- 
tions are as expected but also to ad- 
just the actuator drive to correct any 
sensed errors. Such closed-loop or 
feedback control is used at both the 
low and high levels of control. 

In order to achieve real-time closed- 
loop control for a system as complex 
as an autonomous robot, data must 
be gathered (through sensing trans- 
ducers), processed, and monitored to 
update the parameters of the control 
and decision algorithms before they 
are executed. The real-time aspect is 
required so that error feedback can 
provide input corrections quickly 
enough to reduce errors before they 
become too large. The more variable 
the working environment, the more 
data must be gathered, and the more 
quickly unexpected changes might 
occur, the more quickly this data must 

(continued) 
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be processed and fed back to the 
control input. 


STABILITY 

Complex coupled systems such as 
single- or dual-arm robots have the 
potential for unbounded or uncon- 
trolled behavior (instability) in certain 
ranges of operation. These regions 
are usually characterized by con- 
straints on allowed velocities and ac- 
celerations or by regions of the work- 
space that are less precisely con- 
trolled than other regions. The con- 
trol system must be designed to 
locate and avoid, or otherwise accom- 
modate, these regions of operation 
without adversely affecting the flex- 
ibility in the range of operation. 

Most commercial control systems 
simplify the control issues by placing 
limits on the overall velocities and ac- 
celerations and therefore do not allow 
the robot to perform to its maximum 
capabilities throughout the work 
space. 

As the above discussion indicates, 
the more flexibility required in a 
robotic application, the greater the 
number of variables that must be con- 
trolled simultaneously. State-of-the-art 
systems are typified by the extensive 
use of fixtures to reduce the number 
of variables to a manageable level. 
Unfortunately, such structures also 
reduce the flexibility of a system in ac- 
commodating new tasks or unex- 
pected difficulties. 

This use of rigid structures is often 
attributable to the lack of availability 
of a broad range of sensors and low- 
cost control computers, and the dif- 
ficulty and cost of overall integration 
into a sensory feedback, real-time 
control system. The development of 
the more complex dual-arm robotic 
systems must address these issues 
more directly, without imposing rigid 
structures by "engineering away" 
problems. 


CONTROL LEVELS 

: Researchers at the National Bureau of 
Standards (NBS) have developed a 
philosophy for designing and imple- 
menting real-time, hierarchically 
distributed, sensory-control systems 


WINCHESTER STORAGE 
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incorporating robotic arms, machine 
tools, and other manufacturing 
devices. 

This philosophy has been success- 
fully demonstrated repeatedly and 
has recently been applied to a form 
of dual-arm control. Because of this 
demonstrated success, the dual-arm 
research at Lehigh is based on the 
NBS philosophy of distributed hier- 
archical control. 

We have chosen to describe the 
portion of the control that achieves the 
desired motions as “low-level control" 
and the portion that determines the mo- 
tions desired for a task as “high-level 
control.” This dictates the following in- 
terpretation of the present state of 
research in robotic arm control. 

Closed-loop sensing and control 
algorithms now exist that allow 
precise and stable control of the posi- 
tion and orientation of the end effec- 
tor of an arm, and techniques for 


more general velocity and force con- 
trol are well under development at 
many research laboratories. Low-evel 
control mechanisms now or will soon 
exist that, when given the desired tra- 
jectory (position versus time) of the 
end effector, will provide the desired 
motion. 

The end effector itself is typically a 
very simple special-purpose tool for 
which low-level control is also readily 
available. However, more general- 
purpose end effectors, such as 
humanlike hands that can grasp a 
wide variety of objects or hand tools, 
are slow in development due to many 
of the same problems of dual-arm 
control. 

Much of the research on high-level. 
task-oriented contro] is focused on 
the planning aspects associated with 
various tasks. The planning aspects 
are concerned with how to automati- 

(continued) 
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cally generate the trajectory path of 
an arm carrying an object so that it 
does not collide with other objects in 
the workspace, or how to determine 
the best grasp location and force for 
a particular object based on data rep- 
resented in a computer-aided design 
(CAD) model of the object. 

Perhaps more important, artificial 
intelligence researchers are searching 
for algorithms and heuristics for the 
automatic decomposition of the steps 
of a task into a sequence of simpler 
subtasks that are already imple- 
mented. Artificial intelligence re- 
searchers and others are searching for 
robust techniques for executing the 
task steps in the presence of uncer- 
tainties and unexpected changes in 
the work environment. 

Visible results of research on high- 
level contro] systems include a 
number of human-oriented graphical 
programming and simulation systems 
for robot motion programming and 
the development of high-level robot 
programming languages. These lan- 
guages have, in some cases, been 
modeled after popular structured pro- 
gramming languages (e.g. Pascal. 
APL, and FORTH). 

Other available results include the 
development and application of a 
number of techniques for visual 
image processing and image under- 
standing. Methods for integrating 
these and other sensory-perception 
techniques into an autonomous, in- 
telligent control system are under in- 
tense, although slow, study. Our plan 
is that the dual-arm research project 
will provide a flexible and powerful 
test bed for accelerating the develop- 
ment of robust, generic solutions to 
high-level control problems. 


DUAL-ARM CONTROL 

There are research challenges in dual- 
arm control at both the low level (how 
to achieve the desired motions in real 
time) and the high level (how to deter- 
mine the desired motions to achieve 
a task). The challenges at the low level 
derive from the need for coordinated 
control of two arms in real time, as 
well as a data-communications tech- 
nique that supports the distribution 


of commands and data among the 
distributed contro! elements of the 
two arms. 

Many single-arm systems can by- 
pass these requirements because the 
control and sensing algorithms are 
simple enough to allow a single com- 
puter to perform all tasks in real time. 
With dual-arm systems, the number of 
control and sensing procedures is 
more than double that of single-arm 
systems, so the sensing and control 
functions must be distributed among 
a number of physically distinct and 
heterogeneous computers. 

At the high level, the problems 
associated with single-arm task plan- 
ning and execution are magnified by 
the fact that the job tasks must be par- 
titioned among two arms, but the task 
partitioning must be coordinated in 
such a way that the high-level task is 
accomplished correctly. Algorithms 
for planning and monitoring must be 
modified from the domain of the 
single arm to the more general dual- 
arm arena. 

Just as general techniques for the 
distribution of function and data have 
proved elusive in the world of 
distributed and parallel computing, so 
too have general techniques for dis- 
tributed control of robots. 

The NBS approach is to partition 
the sensory processing, world model- 
ing (expectations), and control func- 
tions. The control functions are de- 
composed into hierarchically struc- 
tured, limited-scope modules. This 
same approach has proved useful in 
the preliminary study and research of 
dual-arm systems at Lehigh University. 

It seems natural to think of a dual- 
arm robot as two independent. low- 
level, single-arm controllers directed 
by a third (higher-level) controller that 
coordinates and synchronizes the 
arms (see figure 3). This approach, 
however, does not allow the arms to 
work together in a tightly coupled 
operation such as manipulating the 
pencil, 

The role of the high-level coor- 
dinating controller is needed, but the 
low-level single-arm controllers must 
also be integrated, for example, to 

(continued) 
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allow the forces felt by one arm to ceptual control architecture shown in 
directly modify the forces applied by figure 3, integrated into the overall 
the other arm. This results in the con- system architecture shown in figure 4. 


HIGH-LEVEL COMMAND 
AND STATUS 


COORDINATION 
AND 
SYNCHRONIZATION 


LOW-LEVEL COMMAND LOW-LEVEL COMMAND 
AND STATUS AMD STATUS 


SINGLE -ARM | COUPLING SINGLE - ARM 
CONTROL CONTROL 


ACTUATOR ACTUATOR 
SIGNALS SIGNALS 


Figure 3: Simplified dual-arm control hierarchy showing low-level and high-level 
functions. 
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SINGLE - ARM 
CONTROL 
ARM | 
SENSED REPRESENTATIONS we 


Note in figure 4 that the low levels are 
coupled directly in the control portion 
and also indirectly through the model. 


DISTRIBUTION OF FUNCTION 
Physical implementation of the con- 
ceptual system models shown in 
figures 3 and 4 requires more explicit 
definition of the distribution of func- 
tion and data between low- and high- 
level control and between the in- 
dividual low-level controls. For exam- 
ple, consider which element is re- 
sponsible for avoiding collisions (i.e. 
the individual arm controllers or the 
high-level coordinating controller). 
It seems that the collision-avoidance 
function itself should be split and the 
subfunctions distributed. Similarly, 
how does the grasp planning of one 
arm consider the fact that an object 
is to be handed to another arm whose 
grasp requirements must also be ac- 
commodated? The laboratory system 
(continued) 
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Figure 4: Overall system control hierarchy of a dual-arm robot, showing the relationship between the external world, the actual 
control, and the intrinsic model used by the system. 
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flight via OAG (Official Airline Guide). All the while, X.PC checks data 
transmissions for errors. 
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tronic mail services. 
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currently under development will 
allow various alternatives to such 
issues to be quickly and easily 
explored. 

Lehigh University researchers have 
designed a control structure for com- 
plex dual-arm operations, and initial 
research has progressed in two areas: 
pick-and-place operations with two 
arms that have overlapping work- 
spaces and the design of task-plan- 
ning algorithms to allow the inter- 
change of objects between arms (ie. 
end effectors) in free space. 

The existence of overlapping work- 
spaces has led to the development of 
algorithms for collision avoidance that 
consider two moving arms. The plan- 
ning of free-space object interchange 
takes into consideration the relative 
locations of the arms, objects to be 
manipulated, and object destinations, 
and assigns arm subtasks based on 
these considerations within the con- 
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fines of workspace areas accessible to 
the arms. 


COORDINATED-CONTROL 
RESEARCH 
Lehigh University researchers believe 
that a distributed control and commu- 
nications system must be imple- 
mented and that high-level control al- 
gorithms must be developed to ac- 
commodate the increased number of 
variables and capabilities of dual-arm 
robots. They have also noted that 
single-arm low- and high-level control 
techniques may not be directly ap- 
plicable due to the increased com- 
plexity of dual-arm implementations. 
Lehigh's research team has devel- 
oped a plan that will begin to uncover 
the requirements and implementa- 
tions of dual-arm and more general- 
purpose multidevice manufacturing 
systems. The first step in the study of 
multidevice systems is to obtain a 
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clear understanding of how complex 
tasks are decomposed into simpler 
subtask “primitives.” This understand- 
ing of task decomposition must be ac- 
companied by an in-depth knowledge 
of how manufacturing systems are 
combined to achieve a particular task. 
We must understand the system com- 
position that supports the task de- 
composition. 

We are approaching this problem in 
two ways. First, we are identifying and 
developing mathematical system 
analysis (decomposition) and syn- 
thesis (composition) tools that allow 
theoretical modeling and study of 
manufacturing systems. Second, we 
are developing a flexible system-im- 
plementation strategy that follows the 
structure of the mathematical tools. 

This strategy includes modular 
design with rules for integrating the 
modules into a system. Clearly de- 
fined, functionally bounded modules 
with clearly defined data and control 
interfaces must be developed. 

The dual-arm laboratory system 
under development is the first step 
toward this system-building under- 
standing. It will allow us to study such 


questions as "How can two arms be 


controlled to cooperate in lifting a 
load heavier than one arm can han- 
dle alone?” or “How cantwo arms be 
controlled to manipulate the ends of 
a pencil without dropping or break- 
ing the pencil?" 

More fundamental to an autono- 
mous flexible operation. perhaps. is 
obtaining answers to such questions 
as "What general task-decomposition 
techniques are needed to consider 
the increased capability of two arms, 
rather than simply consideringtwo in- 
dependent arms?" That is, "What 
does parallelism provide that dis- 
tinguishes it from overlapping se- 
quential control? We believe the 
answer lies in the term "coordination; 
which could be interpreted as 
“dependent” overlapped sequential 
control. 

Our research is aimed at under- 
standing and controlling this 
dependency to achieve coordination. 
Our short-term goal is to develop a 
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The Lehigh arm 
has seven degrees 
of freedom. 


mathematical theory of manufactur- 
ing-system building and to develop 
implementations that realize these 
theoretical systems. The long-term 
goal is to develop a general approach 
to classification of the capabilities of 
manufacturing devices and then ex- 
tend the dual-arm analysis and syn- 
thesis philosophies to allow synthesis 
of multiclass machine work-cell tasks. 

The ultimate goal of this and related 
research is to develop the mathemat- 
ical tools and system-implementation 
techniques needed to automatically 
synthesize an entire facility's produc- 
tion schedule in direct response to 
customer demand, even when (espe- 
cially when) the customer demands 
only one custom part. This implies 
that, with only a customer's descrip- 
tion of the part, the facility resources 
are automatically allocated and con- 
trol programs are generated (synthe- 
sized) and executed, resulting in the 
economical production of that one 
custom part. 


CONCLUSIONS 
in order to implement a manufactur- 
ing system with the flexibility required 
for future production, we must first 
develop a fundamental understanding 
of manufacturing-device coordination 
in conjunction with the necessary sys- 
tem analysis and synthesis tools to 
achieve this device coordination. 
The direct results of dual-arm 
robotic research will be readily ap- 
plicable to many manufacturing tasks. 
More important, the overall knowl- 
edge obtained by studying the dual- 


arm system will be applied toward - 


developing a general theory of struc- 
tural analysis and synthesis for flexi- 
ble, modular manufacturing systems. 

We have begun the ambitious 
undertaking of developing such a 
general theory. To date, Lehigh has im- 
plemented a sensory-contro] and 


modeling system based on the NBS 
philosophy of hierarchical real-time 
system control. in addition, we have 
implemented a data-communications 
network and distributed the low-level 
and high-level control of a dual-arm 
cooperating pick-and-place robot, and 
we are in the process of duplicating 
this control for the pair of Lehigh- 
designed, dual seven-degrees-of- 
freedom arms described above. 

Many of the high-level control 
strategies are in the feasibility phase 
of development and thus offer only 
rudimentary capabilities. They were 
developed to demonstrate the co- 
operation of two arms in an overlap- 
ping workspace for the "simple" tasks 
involved in pick-and-place operations. 
The implementations allow more 
general study of the sophistication re- 
quired of the high-level coordination 
mechanisms needed for flexible, au- 
tonomous, multidevice manufacturing 
systems. B 
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PCIXT, AT 


simi 


4 Complete and tested system Ж 

8088 CPU, 256KB) ж 

:$ (40KB B slots 130W d 
PS,2FDD & FDC, 

VU wu c ж 

+$ 7 0 p Ser Port, clock/cal- 4 

, endar, battery, key- м. 

board ri 

AT compat- * 


ible, 80286 
CPU, 1MB Ж 
| * 
Other add-ons, monitor, ete. y 
are available * 


8088 CPU, 640KB a CPU, BOK ж 
RAM, 8 slots, 130W Ж 
PS, 2 FDD & FDC, X 
Par Port, Game Port, Ж. 


| 


ВАМ, L6MB * 
FDD, 192W Ж 
Е FDC & * 
HDC, key- ж 
board * 


AT compat- * 
ible, 80286 

CPU, 1MB % 
RAM, 16MB 

FDD, 192W Ж 
P.S., 20MB * 
Hard Disk, Ж 
FDC & HDC, yr 
Sor/Par Card, * 
keyboard 4 


Tr  : ot ot 


ж 10MB hard disk & controller . ..... $410 * 
* * 
Ф X e $115 уч 
ж CPU motherboard ............... $150 ж 


* TERMS: Cashier's check or money order, Ж 


personal check 2 wk clearance. 
ls Checks must Neg. rj an address and 


т, по un checks, Ж 
* California resi residents md 7% salen tax. ye 


1180 E. Miraloma Way 


sunnyvale, CA 94086 
(408) 749-9935 


JANUARY 1986 * 
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` CALL TOLL-FREE 


^ THE BEST PRICES! 


^ Nextday shipping on all in stock 
itams. 


^ Free easy access order inquiry. 


^ Orders from outside 
Pennsylvania save state sales 
tax. 


^ Free technicial support with our 
factory trained technical staff. 


^ There is no limit and no deposit 
on C.OD. orders. 


^ There's no extra charge for 
using your credit card. Your card 
is not charged until we ship. 

^ No waiting period for cashiers 
checks. 

^ We accept purchase orders from 
qualified corporations. Subject to 
approval. 


ме Educational discounts available 
to qualified institutions. 


^ FREE CATALOG MEMBERSHIP 


ORDER LINE 


1-800-233-8950 


CUSTOMER SERVICE 
& TECH SUPPORT 


1-717-327-1450 
Dept. A101 


MAILING ADDRESS 


Computer Mail Order 
Dept. A101 
477 East Third Street 
Williamsport, PA 17701 


um сарза 
MEMBER DIRECT MARKETING ASSOCIATICN 


CREDIT CARDS 


ied 


" Op 


Inquiry 77 
OMERSCLUB 


‘SHIPPING 


Add 3%, minimum $5.00 shipping 
and handiing on ail orders. Larger 
shipments may require additional 
charges. 


Al items subject to availability and 
price change. 


Returned shipments may be sub- 
pect lo a restocking fee. 


CANADIAN ORDERS 
1-800-268-3974 


Ontario/Quebec 


1-800-268-4559 


Other Provinces 


1-416-828-0866 


In Toronto 


TELEX: 06-218960 


2505 Dunwin Drive, 
Mississauga, Ontario 
Canada L5L1T1 


All prices shown are for U.S.A. 
orders. 

Call The Canadian Office for 
Canadian prices. 


| EBM бА4................... 


HOME COMPUTERS 


ATARI 


130 XE (128 „CALL 
520ST (512K) CALL 
BOBXL 648... ыа CALL 
1010 Recorder.. е» ...24999 
1050 Disk Drive..,, ........ — Y CALL 
1027 Letter Quality Printer....... $209.00 


1030 Direct Connect Modem.....$59.99 
Software Specials 


ATARI 520-ST 


SOFTWARE 
SIERRA ON LINE 
Ultima ————— $39.99 
c-  — —— ros 
INMFOCOM . 


Zonk IL. ЇН... 
Hitchiker's Guide 


misuse (Ba. $29.99 
we > ~- 29.99 


8036 Atari М/гйег..................„...$24.99  Wishbringer-.. ——— 
Star -HBid6PB..eseesesetcanice ron $4.99 Suspended... 0537.99 
PNIS EE "к. ылы с... 
————— Е M NCEPTS 
E E шнда анайын 54 99 22742. Serr ere SAMO 
lo 0 ———— $4.98 ST Toolbox. Ae. CALL 
Cenipede............. suus —— 84,90 - MARK 1E UNICORN 
Вәкигов....................... NENNT ^ М/ога............ ne -....м.м Sion 
eX... ——— i 
Eastern Егапі............................... 84.99 PC In PR d $89.99 
Зуба... алка, 819,50 
SUID rro na қак. 819,090 
о СА ———————À £33.93 
Macin! vare 
. CALL Lotus Jazz.............. eT CALL 
APPLE Ік.. CALL Microsoft Excel. ..................$259.00 
MacINTOSH .CALL Living Videotext 
CALL ThinkTank 512................. $159.00 
Manhatten Ready, Set, Ga.....579.99 
HAYDEN Creighton Development 
Bl GEB... sane. $31.99 Mic Spell... $69.99 
Home 066100... sse. 949.99 Monogram Dollars & Sense....$99.99 
Media Му/откв.............................. $63.99 Peachtree Back to Basics - GL$109.00 
PALADIN PFS File & Report (New Vession)$1 19.00 
Crunch Sern .. 518000 Silicon Beach Airhorm............ $25.99 
- Professional Sof: 
= commodore Fleet System I w/Spell. —  ..$49.99 
C128 батршет............................. 526900 Trivia Fever.. .......... өтүнө, ve 29.99 
C1571 (Disk Drive for C128).............. snew Word Pro 4 Plus/5 Plus each...$239.00 
C1902 (RGB 12 Monitor for C128)....SNEW a ee бый $179.00 
BRODERBUND 


C1670 (Modem for C128)..................SNEW 
ا ا‎ IO 


C1544 Disk Drive:;............. $199.00 
C1530 Datasgite........ $39.99 
M-801 Dot Matrix Printer... ..$169.00 
MCS 803 Dot Matrix................$179:00 
C1702 Color Monitor................ $189.00 


cea nn 


C1660 Auto Modem......... 
DPS 1101 Daisv Printer. ,....,, $339.00 


Û HEWLETT 

y PACKARD 
2109 sce тте $189.98 
ЭЧ Ln mm mr ii $249.99 
ee $419.99 
HP WMO шю, аа $62.99 
HP 12С/1! Г, ма ..$89.99 

| HP 75D... divin «ОНТОО 
HPIL Module.., ..$98,99 
HPIL Cassette or Printer. ....... $359.99 
Card Reader, ....................... $143.99 
Extended Function Module........ $63.99 
“ime Module.......... —— $63.99 


We stock the full line of 
HP calculator products 


NEC 
ЛОВИ... „нЕ CALL 
PC-8201 Portable Computer....$309.00 
PC-B231 Disk Drtrive.................. $599.00 
PC-B221A Thermal Printers......$149.00 
PC-8281A Data Recorder........... $99.99 
PC-8201-06 8K RAM Chips......$105.00 
SHARP 
aT t ..-5159.99 
РС.1260. ‚5109 99 
PC-1500A теген 
СЕ-126 Ртптег/Саялайа.. .$128.99 


СЕ.150 Color Pnnter Cassaita.$171 99 
CE-161 16K RAM 


ui — ғ Б J 
LE" "ng Pus: = ы 
Bm | J ъ Ж... pr == æ 


еб $134.99 


The Print Shop 


MUSIC*SHOD:.::: cannes "ASRS 
File (64). si uu | 
" влтває ы 
P зегСіір w/Spel Pac ,....... „579.09 
T + Consultant DRMS,,,....,..,....589.89 
— аа 5739.00 
80 Col Dispíay == $129.00 


зе" SS/DD....... жата» 98499 
3e" DSI/DD: асаана 9089: 99 
5%'' MD-1 м ewes -914.99 
54” MD-2 wiHard ... $19.99 


514" MD-2-HD for AT................939.99 


ЕС е с eo oxi $15.99 
WÅ verbatim. 

75%7 SSD... ^— 918.99 
SW" DS/DD. „анаа... e 8299 
Disk Amalyze! „а: eem $24.99 
Elephant 31/6" SS/DD................ $29.99 
Elephant 5'A" SS/SD................ $13.99 
Elephant 5V4" SS/DD................ $15.99 
Elephant 5%" DS/DD... ............$16.99 
Elephant Premium DS/DC*........ $22.99 
5'4'' 05/00 flor 5 


(Bex of ТО) ане асык DAD. 99 


DISK HOLDERS 


INNOVATIVE CONCEPT: 


—— — 


Flip-m-Flia 19. und 
Flpn-Flle 60..........................517.88 
Flip-In-Fllg 50 wilack............... 824.89 
Fip Fia EDD ROM) 511.59 
Fiere WOU. Е „да 99 
AJAARAY 
50 Disk Tub 5'4"......... — M $9.99 
20 Disk Tub 3\%'.........„..........®8.00 


Ны” — $29.99 | 


| 


MEM AT 


MODEMS 


EG $189.99 | 
Signalman Express. .................5299.00 
Lightning 2400 Baud................ $399.00 


DIGITAL DEVICES 


AT300 - 300 Baud (Atari, .„.... $99.99 
(Hayes 
Smartmodem 300..................... $139.00 | 
Smartmodem 1200..,.... ......... $389.00 
Smartmodem 1200B......... (2 Dd39.00 
Smartmodem 2400................... $599.00 
Micromodem 1.......................5149.00 
Smart Com iL............. — MÀ $89.99 


Chronograph... serere nier $ 199,00 
Transet 100^, ENTE 


AST 


Raach 1200 Baud Half Card.,.. $399.00 


mee MICROBITS 
MPP-1064 AD/AA (C-64)............ $69.99 
novation Es 
Smart C —— .— $319.00 
Cat Deot REMMAATERPASAAULARERRRARARAXAA | 96%%%4% $99.99 
Novation 2€ ascent $499.00 
Apple Cat l, ........................3229.00 
212 Apple ( Шыбын — $379.00 


Apple Cat: — Upgrade........... $229.00 


Мастюдет erre $319.00 


GRAPHICS 


Paints 


HARD 

i+ MEGA’ 
10 meg Bernoulli Вох............ $1899.00 
20 meg Bernoulli Box............ $2599.00 
5 meg ''MacNoulli" ................ $1499.00 

TALLGRASS 

£ TECHNOLOGIES 
COMMITTEDIO a Fior we 


25, 35, 50, 80 meg (PC) 
оона авон нь OT S900 


IRWIN 
Tape Backup... emere e CALL 
——EEVEREX— 
60 Meg Internal Backup System$829.00 
U-SCI 
10 meg Internal IBM ................ $399.00 
20 meg Internal IBM................ $549.00 
FLOPPY 
INDUS 
KI CN Gs... ресе $219,00 
222 10 ТТ КИЕ BEE 9.00 
MICRO SCi 
ANS Apple sumescnscczcóziévueecss 9179.00 
А Anole  ... $179.00 
SD1 C-64 Single $219.00 
502 C-B4 Dual......................- $469.00 
320K 5%" ІРС)....................... $109.00 
TEAC 
320K 5% '...................—‹109.00 


MONITORS 
AZMNADEK 


Video 300 Green $129.00 
Video 300A Атрһег...................$139.00 
Video 310A Amber TTL. $169.00 
Color 300 Composite $179.00 
Color 500 Composite/RGB $289.00 
Color 600 Hi-Res. RGB $399.00 
Color 710 Ultra Hi-Res $489.00 
Color 722 Dual Mode $549.00 


JB 1260 Green 
JB 1201/1205 ........... — (ea.) $99.99 
JB 1270 Green/1275 
JB 1275 Amber 

$149.00 
JC 1410 RGB......... „.....-:.-....9669.00 
JC 1225 Composite $179.00 


PRINCETON 


MAX-12E Amber. ..................... $179.00 
HX-9 9" RGB........................., $469.00 
$519.00 
$469.00 
$559.00 
ЅА-12 Hi-Res.................. — $599.00 


® TAXAN 
115 12" Green $119.00 
116 12" Amber. ......................5129.00 
121 TTL Green $139.00 


122 TTL AMDE.. ьа $149.00 | 


610 510x200 RGB 
620 640x200 RGB...................... 
630 640x200 RGB...................... 
640 720x400 RGB 


8400 Quadchrome l., 

8410 Quadchrome 1l..,,...,........5339.00 
8420 Amberchrome.................. $179.00 
8500 Quad Screen $149.00 


(ea.) $99.99 
ZVM 1240 IBM Amber $149.00 
ZVM 130 Color, $269.00 
ZVM 1931 Color.........................5249.00 
ZVM 133 RGB ....... — $429.00 
2УМ 135 RGB/Color $459.00 
ZVM 136 RGB/Color $599.00 


INTERFACES 
AST 


Graphcard 

Seriall Сага._.......,.....................899.99 

Microbuffer ji + $169.00 
$189.00 


Orange Micro 


Grappler CD (C64) 
Grappler + (Apple) 
Grappler 16K + (Арріе) ...... .....%159.00 


DIGITAL DEVICES 


Ape Face (Atari) 

U-Print A (Atari) 
U-A16/Buffer (Atari) 

U-Call Interface (Atari) 
U-Print C (C64)................. 
P-16 Print Buffer. 


| FX-85, FX-185, RX-100, JX-80 


PRINTERS 


Canon 


A40 c PERE E 


LBP-8A1 Laser 


sg CITIZEN 
MSP-10 (80 со!.)...................... $279.00 
MSP-15 (132 col.)....................$389.00 
MSP-20 (80 со!.)...................... $349.00 
MSP-25 (132 со!.).................... $509.00 


C. TOH 


corona 


Lazer LP-300 $2799.00 


D25 Daisywheel 
630-109 Daisywheel 
D80lF Daisywheel, 


$549.00 
$1749.00 


Homewriter 10, LX-BO, LX-90 CALL 
CALL 
DX-10, DX-20, DX-35, LQ-1500,... CALL 
50-2000, Hi-80, HS-80, AP-80.....CALL 


Epson/Comrex 220-Atari 


«ШЕШСЕ 
6000 Letter Quality 
6100 Letter Quality..........., 
6200 Letter Quality.............. ....... CALL 
6300 Letter Quality 


ӨЗІ m —— —9 CALL 
LEGEND 


808 Dot Matrix 100 cps............$179.00 | 


1080 Dot Matrix 100 cps 
1380 Dot Matrix 130 cps. 
1385 Dot Matrix 165 cps, 


NEC 
B027 Transportable $229.00 
3000 Series $1099.00 
8000 Series..................... eo 51449,00 
$449.00 
Pinwriter 560......................... ...8999.00 


OKIDATA 


182, 183, 192, 193, 2410, B4......CALL 
Okimate 10 (Specify C64/Atari)$189.00 
Okimate 20 (ІВМ) 


Panasonic 
KX1080 мони 
KAOS hnnan ROO 
КХ1092.................................... 989000 


$259.00 
$289.00 
$339.00 


| RAMOS €T O $479.00 


QUADRAM 


4 یکی - 


Guo creer tus $399.00 
Quad Laser 


oy SiLEER-REED 
500 Letter Quality $279.00 
550 Letter Quality $419.00 


| 770 Letter Quality....................$759,00 


SUG) Ta 
SG-10C (C64 Interface) 
SB/SD/SG/SR Series 
Powertype Letter Quality............. CALL 


Texas Instruments 
WBS TREE 2529.00 
l|  — — "0 fen 

$799.00 


TOSHIBA 
1340 (60 column) 
P341 (132 column) 
P351 (132 column) 


MultiPlan.. 115221211211, 


РС COMPATIBLES 


ІВМ PC SYSTEMS 


Configured to your 
specification. 
Call for Best Price! 
IBM-PC, IBM-PC Il, IBM-XT, IBM-AT 


KP-2000 Portable 


SOFTWARE FOR IBM — 


ASHTON-TATE 
Framework |! 
dBase 111 


Turbo Pascal 3.0.....................-. $49.99 
Sidekick (unprotected) 


КОМ. ГЕТ aves $79.99 


CENTRAL POINT 


| Copy Il PC-Backup 


DECISION RESOURCES 


| Сһалтав1ег.............-......... 


Signmaster 
Diagram Master 
ENERTRONICS 
Energraphics/Plot,................... 
FOX & GELLER 
Quickcode II,...........................$169.00 
FUNK SOFTWARE 
Sideways 
HARVARD SOFTWARE 
Total Project Manager 
INFOCOM 
Cornerstone 
LIFETREE 
Volkswriter Deluxe.............. чит 
LIVING VIDEOTEXT 


| Think Tank 


Ready *56$oudéqa4dua @ @ o cred ive ee dde l Е $64.89 


Symphony 
MECA SOFTWARE 
Managing Your Money 2.0....... $109.00 
MICROSTUF SOFTWARE 
Crosstalk ХМІ............».ььезгеге» 4 $89.99 
Crosstalk Mark IV........... — 
АЋетоќе,........................«.....«о.... 989.09 
MICRORIM SOFTWARE 
R:Base 4000 ........ 
R:Base 5000 
ӘЛІШ, ———— 
MICROPRO 
WordStar 2000 
WordStar 2000 +.................... 
WordStar Professional 


MICROSOFT 
Wd - — — — $229.00 
оо: РРР iiie cial $139.00 
Flight Simulator......................... $39.99 
— M 9 120100 
MULTIMATE 


| Advantage..............-- 


Multi Mate Word Proc 


Just Write... کے وو‎ oq Vete d iet 
NOUEMENON 


Norton Utilities 3.0......... — MÀ ,$59.89 


ONE STEP 

Golf's Best 

PEACHTREE SOFTWARE 
Peachtext 5000........................$179.00 

PFS:IBM 
First Success...... ; 
Ғіе/Сгарћ.......................„..(ва.) $79.99 
Repo RUSSERT 27409 
Write/Proof Combo........ Ee. 
PROFESSIONAL SOFTWARE 

Wordolus-PC w/Boss 

THE SOFTWARE GROUP 


SATELLITE SYSTEMS 
Word Perfect 4.1...................... $219.00 
SORCIM/IUS 
Accounting 
APIARIGL/INVIOE........(ea.) $295.00 
SuperCalc !1!..,............... 
EasyWriter li System................ 
Super Project 
SPI SOFTWARE 
Open Access 
SUBLOGIC 


Jet...... АДДА 


6th GENERATION 


Fast Ваек................................ 6110.00 


Ж. 


PC-138 Soris caers 
PC-148 Series 
PC-158 SefriBE, mt 
PC-160 Series 
PC-171 Series 
AT-200 Series 


MBC 550-2 Single Drive 
MBC 555-2 Dual Drive 

МЕС 675 Portable................. 
MB c1 c assent 

MBC 880 Desktop 


Safari (7800); sss “й 

DI UO RNS 
corona 

PPC400 Dual Portable 

PPCXT 10 meg Portable 

PC40022 Dual Desktop 


PC400-HD2 10 meg........... sse 
ITT X-TRA ITT 


256K, 2 Drive System 
256K,10 meg Hard Drive System CALL 
APS, 20 тед... GALL 


Sperry-AT as low as $1749.00 
Sperry4T as low as $2699.00 
Cail for Specific Configuration! 

All Models......... ———— anyone CALL 


Six Pack Pius i 
Mega Plus ЇЇ_.,..,.....................$269.00 
о. ЧЕРЕН e trans $139.00 
Advantage-AT .............. 

Graph Pak/64K 

MonoGraph Plus 

Preview Mone 

РС Net Cards .....essssssesoss 

5251/11 On-line 


Edge Card ! 
Color Card (Graphics Edge).....$289.00 
Magic Card ll......................— 8369.00 


HERCULES 
Graphics 4 9999999 )909999P29 94999. осоо 
ШИЦЕТ RR 


IDEA 5251 


HA AZ AA Ama A Enos фу 


| MYLEX 
The Chairman,,....ccccccocceccerssses £465.00 


PARADISE 


Color/Mono Card. . . — .........8159.00 
Modular Graphics Саға, ....$279.00 
Multi Display Card....... .......... $218.00 
Five Pack C, 8... $499.00 


PERSYST 
Bob Board. ,...............:............8959.00 


Captain - 64 
Captain Jr. 128K......................$199.00 
Graphics Master...................... $469.00 


to — а 


Quadport-AT ЕТЕТІТТІТІГІТТІГ - e.7 {1 
Liberty-AT (128K) 
The Gola Quadboard 


Expanded Quadboard 
Quad 5124 


QuadCGolor zate. 049 9.00 
QuadJr. Expansion Chassis ...:$469.00 
Expansion Chassis Memory.....$199.00 
Chronagraph 

Parallel Interface Board 
РСМС8087 5MHz. ..... ....... 
PCNC8067-2 8 MHz... 
РСМС80287 6 MH2............. 
1010 PC-Above Board .... 


=" CALL 


2010 AT-Above Hoard 
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FORTRAN, C, and 
BASIC Programmers... 


Programming just got easier with 
Scientific Subroutine Libraries 
from Wiley Professional Software. 


You need to quickly generate dependable, accurate and error-free code. Whatever language you 
use, Wiley Professional Software has a powerful Scientific Subroutine Library that can save you 
considerable programming time and development money 

Each library consists of more than 100 pretested and precompiled mathematical and statistical 
subroutines, supplied on disk as a linkable library and as source code. Each package includes 400 
plus pages of documentation, providing you with extensive reference material, a listing of the 
subroutine's source code, complete test programs and the results of running each test. The 
Subroutines cover formulas for: 


€ General statistics € Interpolations € Function evaluations 
€ Probability € Fourier analysis € Systems of equations 
€ Analysis of variance € Cross tabulations € Solution of equations 
€ Regressions € Differential equations € Times series analysis 
€ Matrices € Roots of biquadratic equations ¢ and more 


Just out, Professional FORTRAN! Coming Soon, MORE FORTRAN! 


And now all the subroutines are available to those of you programming in Professional 
FORTRAN. All that's required is IBM Professional FORTRAN or Ryan McFarland FORTRAN. 
On the way is MORE FORTRAN, which includes subroutines covering such areas as: 


Analytical Geometry % Vector Algebra @ Utility (including complex matrix 
manipulation) ® Numerical Analysis (including fast Fourier transforms, and solution 
to systems of non-linear equations) % Assembler Service Routines —FORTRAN CALLS 


LIBRARY PRICE REQUIREMENTS 
FORTRAN Library $175 Microsoft FORTRAN ver. 3.13 or later, or IBM 2.0 
C Language Library $175 Lattice C Compiler ver. 2.12 or later 
BASICA Library $125 BASICA 
Professional FORTRAN Library $175 IBM Professional FORTRAN; 
Ryan McFarland FORTRAN 
MORE FORTRAN Library Call for Price Microsoft FORTRAN ver. 3.2 or later: 
IBM Professional FORTRAN: 
PC DOS 2.0 or better 


Developed by Peerless Engineering Service 


To order, or for free literature, call: 212-850-6788 — 


Orwrite: Wiley Professional Software y | е 
john Wiley & Sons, Inc. Vf | С 4 / 
Leslie Bixel, 


605 Third Avenue, New York, NY 10158 PROFESSIONAL 


— SOFIWARE 
29 Dealer Inquiries Invited. 
А А Educational site licenses available. THE TECHNICAL SOFTWARE SOURCE 
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ROBOTICS 


NAVIGATION 


BY CHARLES JORGENSEN, WILLIAM HAMEL, AND CHARLES WEISBIN 


MOST COMMERCIAL robotic systems 
depend heavily on the fact that their 
job environments are well known and 
change only in prescribed ways. 
Generally when navigation is re- 
quired, the environment rather than 
the robot is designed to accom- 
modate movement. We can keep 
paths of movement open, pre- 
position assembly lines, preplace 
parts, and reduce variations and un- 
known factors. 

When we relax such restrictions, 
however, we must increase the robot's 
capabilities to compensate for un- 
predictability in the environment. 
Thus, the first step toward generalized 
mobility is to add sensors to provide 
data so that the environment and the 
internal state of the robot can be 
determined prior to any decisions. In 
this instance, because the spatial rela- 
tionships between the robot and the 
world are no longer predetermined, 
two questions immediately arise. First, 
what does the world map look like? 
This requires some form of sensor 
mapping. Second, where is the robot 
at any given moment relative to that 
world? This is called self-location. 


Teaching robots to look 


before they leap 


Because both robot position and 
environment may change in real-world 
problems, an advanced autonomous 
robot must be capable of answering 
both questions. Until recently, exper- 
iments in autonomous navigation 
have focused primarily on robot en- 
vironment mapmaking rather than on 
the self-location problem. As a result, 
even though the experimental en- 
vironment could change in minor 
ways, it usually contained a fixed ref- 
erence point that the robot sensors 
could detect and use to calculate self- 
location. For example, self-location 
has been calculated by homing on a 
single point such as a radio source, 
following a path like a magnetic floor 
tape, using triangulation on infrared 
emitters (reference 1), or sighting 
specially constructed optical land- 
marks. 

Commercial applications such as in- 
plant mail delivery have used such 
systems to a limited extent, but they 
are not practical for unplanned situa- 
tions like military land-vehicle opera- 
tion or emergency repair of nuclear 
power plant components. For these 
situations, a robot needs to construct 


temporary references instead of rely- 
ing on known references. An example 
of a temporary reference is using a 
landmark such as a tall building to 
orient streets and buildings. 


THE FIND-PATH PROBLEM 
Once a robot has determined a refer- 
ence point and used its sensors to 
generate a map of the external en- 
vironment, it must select control al- 
gorithms associated with movement. 
That is, it must find a path to its goal. 
The so-called find-path problem, 
which has been carefully studied in 
robotics, can be stated as follows: 
Given an object with an initial location 
and a set of obstacles whose spatial 
location is known, find a continuous 
path from the initial position to the 
goal that avoids collision with 
obstacles along the way. Researchers 
(continued) 
Drs. Charles Jorgensen, William Hamel, and 
Charles Weisbin are involved in research and 
development of robots and artificial intelligence 
at the Center for Engineering Systems Ad- 
vanced Research of the Oak Ridge National 
Laboratory (POB X, Oak Ridge TN 
37831). 
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have proposed a variety of ap- 
proaches to solving this problem. 

One approach, called the configura- 
tion-space method by Lozano-Perez 
(reference 2), divides a navigation 
space into zones that the reference 
point of a robot can occupy without 
the robot colliding with any obstacles. 
Paths are then defined for the refer- 
ence point that makes maximum use 
of the open area between the refer- 
ence point and a specified goal. For 
example, to define the configuration 
space, Moravec's Rover (reference 3) 
bounded all obstacles with circles that 
were enlarged to assure clearances 
for the robot edges. Paths were then 
calculated as tangents to these circles. 
In the context of robot manipulators, 
Udupa (reference 4) chose to bound 
the obstacles with complex polyhedra. 

Other approaches involve either 
local or global navigation strategies. 
Local navigation deals with immediate 
problems of obstacle avoidance, 
whereas global navigation considers 
larger regional information like the 
plan of a building or long-term goals. 
For example, Crowley (reference 5) de- 
scribed global path planning in terms 
of previously stored networks of 
places. He defined global navigation 
as traversals along "legal highways" in 
known areas, with local movement 
based primarily on avoidance pro- 
cedures using sensors. 

Recently, there has been an interest 
in merging exploration and learning. 
Learning has been considered in 
other aspects of.robotics, such as ma- 
nipulator movement (reference 6), but 
has only recently been applied to 
navigation control (reference 7). The 
many factors involved in exploratory 
robot navigation make it useful to 
have a conceptual framework to 
discuss the points. We will now con- 
sider one such framework, based on 
some well-known human explorers. 


EXPLORATION 

Navigation in unknown territory im- 
plies that a robot is going to en- 
counter unexpected situations. The 
robot will have to surmount problems 
such as how to avoid obstacles. There 
will also be serendipitous discoveries 
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Figure |: A simple robotic obstacle- 
course floor map. The red lines represent 
the bloomed obstacle diameters, blue 
indicates projected path lines, and green 
identifies the shortest path. 


that can be exploited. Such situations 
are common for all explorers, whether 
mortals or machines. To clarify the 
issues involved, let us consider three 
well-known explorers and their labors 
and how they relate to autonomous 
robot navigation. 

We will begin by comparing a 
mobile robot to Ferdinand Magellan. 
the British cartographer whose map- 
making consolidated a disordered 
16th century world into sets of well- 
ordered countries and coasts. Next, 
we will consider the less structured 
world of Christopher Columbus navi- 
gating toward unknown territory. 
Finally, we will examine the mythical 
hero Ulysses as he contends with the 
whims of the gods who change his 
world and throw dangers in his path. 

Our explorer will be HERMIES II, a 
small mobile robot at Oak Ridge Na- 
tional Laboratory, as he navigates 
around the laboratory at the Center 
for Engineering Systems Advanced 
Research (CESAR). 


MAGELLAN 

Magellan was interested primarily in 
the accurate circumnavigation of the 
world in which he traveled. He there- 
fore prepared detailed maps from bits 
and pieces of geographic information 
gathered from many sources. He syn- 
thesized this information into a spatial 


map that reduced the three-dimen- 
sionalreal world into scaled distances 
between objects characterized in two- 
dimensional Cartesian projections. 

When used by an experienced navi- 
gator, the maps of Magellan per- 
mitted the accurate selection of 
proper headings and destination 
points and minimized travel distances. 
In the same way that Magellan orga- 
nized the world into maps and used 
that information for path planning, a 
robot must be able to use spatial 
maps of the environment to select 
destinations and minimize the ex- 
penditure of resources when seeking 
goals. 

At the Magellan level, we assume 
that information about the spatial 
characteristics of the environment is 
suitably stored in computer memory 
and accessible to the robot-control al- 
gorithms. Given known obstacle loca- 
tions that make straight-line traversal 
impossible, the robot's task becomes 
one of finding the best path to a goal 
destination. If necessary, the robot 
may need to turn and maneuver in 
tight spaces, dead-end corridors, or 
mazes. Such situations often occur in 
real-world environments such as large 
industrial plants or buildings. 

Figure 1 showsa sample room with 
two obstacles placed between a robot 
and a goal point. The dark borders of 
the obstacles represent a two-dimen- 
sional projection of the three-dimen- 
sional object shapes. Because the 
exact locations of obstacles are 
known, navigation could be per- 
formed as follows: A line is projected 
from the robot to the goal. If the path 
is clear, the robot uses the line to 
calculate an angle of turn and travel 
distance using the Pythagorean 
theorem. 

However, such a simple algorithm 
could result in problems. For one 
thing, we have made no allowance for 
the width of the robot. and it may col- 
lide with edges of obstacles. Conse- 
quently, a robust algorithm must take 
into account required clearances due 
to all sources of potential imprecision. 
Second, if a straight line is not reason- 
able, the robot requires a procedure 

(continued) 
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The piano-mover 


for obtaining other paths and select- 
ing one from among the intermediate 
choices, much as a traveler would 
select intermediate stops on the way 
to a destination. This kind of situation 
is an instance of the find-path 
problem. 

One way to implement a find-path 
algorithm is shown in figure |. Here, 
the known boundaries of the ob- 
stacles are enlarged ("bloomed") by 
an amount equal to one-half the dia- 
meter of the robot plus an extra 
amount for uncertainty associated 
with the robot's actual position. At the 
same time, the robot is mathematical- 
ly shrunk to a single point. If some ob- 
ject obstructs a straight-line path to 
the goal, hypothetical lines are drawn 
from that point to each of the vertices 
(edges) of the expanded obstacles in 
direct line of sight of the robot. From 
each of those points, new lines are 
drawn to each vertex of the obstacles 
in their line of sight, and so on, until 
a line of sight from some vertex to the 
goal has been obtained. 

All paths from the robot's current 


ROTATE E 


+ 


Figure 2: The piano-mover problem. 
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position to the goal are converted into 
a graph of nodes and edges where 
each edge is a path segment. Finding 
the best path consists of examining 
path lengths from the start node to 
the finish and selecting the shortest 
sequence. Optimal solutions for such 
find-path problems have been devel- 
oped that permit the answer to be ob- 
tained very efficiently, such as the A* 
algorithm used in the artificial intel- 
ligence community for the search of 
decision graphs. Moravec used the 
approach of projecting three-dimen- 
sional shapes onto two-dimensional 
surfaces and calculating tangential 
paths as a method of navigation plan- 
ning for the Mars Rover. 

When the available movement cor- 
ridors are very narrow, the robot 
needs more complex algorithms to 
calculate its rotations. This class of 
path planning has been called the 
"piano-mover problem" (reference 8). 

In the simple find-path problem 
above, we treated the robot as a point 
rather than a polygonal body with 
unequal dimensions and appendages 
into the navigation space. Such an ap- 
proach will work if there is plenty of 
maneuvering room. In the case of the 
piano-mover problem, the corridors 
the robot will traverse may narrow so 
that the robot must rotate to squeeze 
through clearances the way a piano 
mover must make turns and rotations 


CRITICAL CURVE 
FOR VERTEX X ROTATION 


to climb stairs, go through doors, or 
go around corners. 

The complexity comes from the fact 
that, in addition to finding a con- 
tinuous motion that will take a robot 
from a given initial position to a final 
position, the robot is subject to 
geometric constraints during the mo- 
tion. The constraints do not permit 
any part of the irregular robot body 
to come into contact with obstacle 
edges or walls. 

You can simplify the task by impos- 
ing restrictions on the range of al- 
lowed robot motions, such as insisting 
that the robot move in a fixed orien- 
tation or that the change of orienta- 
tion can occur not more than once 
during a path traversal, but in general 
the problem is approached as follows. 

Each corner of the robot chassis 
outline is labeled and treated as an 
axis around which the robot can 
rotate. The map of the navigation area 
is divided into regions of open space 
formed by the intersections of the 
lines connecting the objects, room 
walls, and corners. Each region is 
separated from the other in terms of 
"critical curves" that are created by 
the set of points generated when each 
vertex of the robot outline is placed 
at an intersection point of two re- 
gions, and the robot is rotated around 
that axis until an intersection occurs 
with region boundaries. 

The set of intersecting curves 
formed for all the robot vertices com- 
poses a finite connectivity graph that 
contains all possible boundary-cross- 
ing rotations of the robot. Algorithms 
are then applied to this connectivity 
graph to select a "path" consisting of 
axis rotations that permit the robot to 
cross from one region to another. In 
figure 2, the robot is represented by 
a triangle and the corridor to be navi- 
gated is bent at an angle. To traverse 
the boundary, the robot must turn 
right at the first boundary area and 
move backward down the corridorto 
fit through. 

With the current state of robot so- 
phistication, other factors can over- 
shadow such tight maneuvers in real- 
life situations. These factors lead us 
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to the next level of navigational corn- 
plexity, the exploration of Columbus. 


COLUMBUS 

In the navigation of Magellan, the 
world map existed. Travel involved 
finding the best path to a goal. Co- 
lumbus faced a different problem. He 
knew roughly where he wanted to go, 
but he had little or no information as 
to what he would encounter along the 
Way. 

Since others felt he might sail off the 
edge of the world, it was important 
that he create a detailed record of his 
journey as he went. The voyage was 
filled with both perils and great dis- 
coveries to record. For an autono- 
mous robot, such situations occur 
with obstacle avoidance and world 
mapping through sensors. 

Robotic sensors come in many 
types and include monoscopic and 
stereoscopic vision systems, fixed and 
mobile sonar range finders, laser 
range finders, touch sensors, stress 
and torque sensors, and collision 
detectors. For navigation. the most 
often sought sensor data is used for 
edge detection. 

Vision systems usually encode pic- 
tures as matrices of gray-scale pixels 
that are connected through gradient- 
seeking algorithms that consider re- 
flectivity, texture, and shading to pro- 
duce skeletal representations of the 
scene objects. The skeletal edges are 
then used to direct turn angles or 
grasping orientations of end effectors. 
Using multiple cameras simultaneous- 
ly permits the estimation of distances 
through optical parallax. 

Lasar range finders allow precise 
location of edges and can be used in 
conjuction with other sensors such as 
those for vision. Touch sensors per- 
mit obstacle avoidance through edge 
following and work well if the objects 
are not highly irregular. Sonar sensors 
are widely used in robotics naviga- 
tion. For a discussion of the nature 
and limitations of this kind of sensor, 
see the text box "Sonar Sensors” on 
page 230. 

When the approximate locations of 
obstacles have been determined, the 
navigation algorithms use the sensor- 


228 BYTE * JANUARY 1986 


TURNING BACK 
INTO DEAD-END 
CORRIDORS 


N—— BLOCKED PATH 
S, TO GOAL 


GOAL 


Figure 3: A simple maze that 
demonstrates the need for memory in 
Columbus-level navigation. 


generated map to determine admiss- 
ible paths much like the Magellan ex- 
ample. The situation is more compli- 
cated, though, because of the uncer- 
tainty that is introduced by sensor 
errors, fuzzy object shapes, and im- 
precise destination areas. Depending 
upon what the robot finds on the way, 
it may not be possible to reach a goal, 
and numerous unplanned changes in 
course may be required. It is also no 
longer possible to guarantee that the 
robot is taking the most efficient path 
to a goal any more than Columbus 
could guarantee that he had selected 
the best route to an unexplored 
continent. 

When the environment is only par- 
tially known, new issues must be con- 
sidered that would not occur with a 
complete world map. Just as Colum- 
bus could sail into closed lagoons, a 
robot can encounter dead-end cor- 
ridors and mazes when exploring. A 
maze might be generated by rows of 
boxes, outdoor canyons, or tangled 
equipment and can result in a tele- 
operated robot getting choked by its 
own power cord. In contrast to Co- 
lumbus, it is not always easy for a 
robot to determine that it is in a dead- 
end situation. 

Figure 3 shows a maze problem. 
Suppose the robot were given a con- 
trol algorithm like the following: 


When in a new area, first turn 
toward the location of the goal 


you wish to reach. Take a sonar 
reading to see if the path is clear. 
If the path is clear, then move. If 
it is not, take the first open path 
on either side of the line you 
would have taken if the path had 
been clear. Go one-half the dis- 
tance to the goal. When you arrive 
at that location, turn back toward 
the goal and repeat the process. 


At first glance, such a procedure ap- 
pears very sensible. The first clear 
path closest to an ideal straight line 
is always the one taken. The -half- 
distance criterion assures that if the 
robot is far from the goal it will move 
rapidly to it, but it will take smaller, 
more careful moves the closer it gets. 

What, then. is wrong? The problem 
is that we have not given the robot an 
ability we take for granted. The robot 
has no memory. Look again at figure 
3. The robot's goal is directly on the 
other side of a wall. If the robot 
follows our initial algorithm, it will 
scan the corridor it is in and select the 
first open move halfway to the goal 
after about a 90-degree left turn. The 
robot will begin to move up the cor- 
ridor, away from the goal. After a 
short distance, the robot will be far 
enough from the goal so that it can 
travel half the distance by making a 
turn back toward the goal. 

What happens? The robot again 
moves into the dead-end corridor. 
Thus, without external memory, our 
explorer bounces around and never 
reaches the goal. With a memory. pre- 
viously explored blocked areas can 
be set off limits for a goal traversal so 
the robot is gradually squeezed out 
of dead-end situations. 

Of course, there are many ways we 
could deal with this problem. The real 
difficulty is assuring that a general- 
purpose navigation algorithm con- 
siders all the possible traps that can 
be generated by deficiencies in the 
robot. Subtle complexities can hide in 
seemingly simple situations, such as 
a need to consider multistep memory 
to avoid recursive loops, a need to ex- 
plicitly consider trading off distance 
traveled versus angle turned, and 

(continued) 
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S onar sensors have proved par- 
ticularly useful in navigation 
research., largely because they are 
relatively inexpensive and able to 
grossly cover large areas more rapid- 
ly than detailed processing with visual 
systems. Nonetheless, their use in 
autonomous navigation does pose 
some problems. Figure A illustrates 
some of the properties that make 


"sonars" challenging for use іп 


navigation. 

Most low-cost sonar devices function 
by sending a multifrequency or 
"chirped" sound pulse from a trans- 
ducer outward in a cone-shaped wave- 
front. The difference between the time 
of emission and return is then used to 
determine estimated distance cal- 
culated on the basis of how far the 
wave could travel in one-half the 
period. 

Real-world factors intervene when a 


TRANSDUCER 
AND RECEIVER 
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SONAR SENSORS 


robot uses that information to con- 
struct spatial distance maps from dif- 
ferent scanning positions. First, al- 
though not of great concern indoors, 
sonar is sensitive to temperature 
changes. Specifically, the speed of 
sound in air is proportional to the 
square root of the absolute tempera- 
ture in degrees Rankine (degrees 
Fahrenheit plus 460). If a sonar range 
detector is calibrated at a standard 
temperature S and the actual room 
temperature is A, then the actual 
distance traveled by the sound in the 
air is the square root of (460 + A) / 
(460 + S) times the estimated distance. 
Thus, if a sonar were calibrated at 80° F 
and the actual room temperature was 
60? F, a measured range of 35 feet 
would be overestimated by 7.8 inches 
(see table A). If that 7.8 inches over- 
lapped with the position of a solid ob- 
ject, the difference could provide a 


OBSTACLE 


С) 


Figure A: Sonar problems. (1) Specular reflection, (2) false distance readings 
caused by reflection. (3) absorbancy, and (4) beam focusing. 
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shocking experience for a moving 
robot. 

Another property of sound waves is 
that they exhibit specular reflection 
and interact with the texture of 
materials. This interaction was illus- 
trated one day in our laboratory when 
we were going to demonstrate a small 
mobile robot for some visitors and 
decided to give the obstacles colorful 
coats.of shiny new paint. The high : 
gloss was attractive to the human eye 
but also extremely reflective to sonar. 
so that if the obstacles were not hit 
almost head-on by a sonar beam they 
vanished from the sonar navigation 
maps. The result was that the robot 
often rammed into the objects instead 
of going around them. After trying 
cardboard, metal, and other coverings, 
we found that the highest specular 
reflection was provided by simple 
plastic bubble wrap. Visitors now see 
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Figure B: A sonar map of a room. 
Each grid is two feet square. 
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Table A: The equations of sonar in air. 


SPEED OF SOUND IN AIR 


= speed of sound 
= gravitational constant 


= gas law constant for air 
= absolute temperature 


S 
Kg 
H = ratio of specific heats of air at constant pressure to constant volume 
R 
T 


ACTUAL DISTANCE 


S = ¥ KHAT 


D, = VAIS, 


D,2 sonar-measured distance using the above formula 


‚= actual outside temperature 
S;= standard temperature 


SONAR-CALCULATED DISTANCE 
Where 
t = time between sending and receiving sonar pulse 
S = speed of sound in air j 
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colorful boxes through a fat layer of 
bubble packing. Since robot designers 
can't bubble-pack the world, it is ob- 
vious that other sensor types must be 
used in conjunction with sonar for 
navigation. 

The characteristics of reflected sound 
also depend on signal energy and fre- 
quency. Frequencies that are useful in 
medical imaging, such as ultrasound, 
are not really practical for robotics 


because they take advantage of the 


density of the propagation medium, 
which is usually a fluid or tissue. Most 
sonar systems for air rely on a carefully 
selected subset of frequencies de- 
signed to minimize absorption by 
typical materials. Under some circum- 
stances the frequency will be inappro- 
priate even for head-on readings. An 
actual example occurred in some ini- 
tial experiments using robot manipu- 
lators that attempted to grasp poly- 
urethane foam blocks, which have ex- 
tremely high sonar absorbency. For all 
intents and purposes, these blocks 
were invisible to sonar. 

Other sonar problems occur because 
of the beam shape. The output of a 
sonar transducer is actually a сопе, like 
the beam of a flashlight. Without a 
focusing horn. a typical sonar cone is 
about 35 degrees wide. Therefore, 
sonar maps have to take into account 
that the leading edge of the cone will 


contact a barrier well before the center 
axis of the transducer. If the false 
angular reading is not corrected, the 
map of an area a robot uses to 
navigate is distorted. Figure B shows 
a sonar map made by a robot in the 
CESAR laboratory that illustrates some 
of these effects. Specular reflection 
caused the map to show artificially 
smoothed edges to boxes, vanishing 
walls, and falsely closed movement 
corridors. Beam spread made ob- 
stacles that are farther away from the 
robot appear larger than they really 
were. Failure to correct for the width 
of the beam and plotting the distance 
returns as though they were at the 
center axis of the sonar resulted in a 
false inward wall curvature. 

Many of these characteristics can be 
compensated for based on known 
properties of the sonar beam, but not 
all. The reason is that, in an unknown 
room, there is no way to assure that 
a sonar return is the result of a specular 
reflection effect instead of an actual 
return from a new object. Without fur- 
ther verification from different robot 
positions or alternate sensors such as 
vision, extraneous information must re- 
main in the sonar map. The correction, 
or "unfolding; of sensor data thus 
becomes of major concern the more 
rapidly navigation decisions must be 
made. 
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checking sonar maps to handle 
changing reflections. 

In addition to changing reflections, 
errors in robot position occur due to 
the cumulative buildup of mechanical 
and electronic innaccuracies in the 
robot propulsion system. Columbus- 
level navigations must be able to cor- 
rect a position by keeping track of 


the two-feet-square floor grids. 
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Photo I: HERMIES (right) and friend. Notice the bubble wrap on the obstacles and 
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changing external references. There is 
also a need to keep track of higher- 
level global relationships. One prob- 
lem is identifying and selecting a 
good reference point. A robot can use 
such a point to correct cumulative 
mismatches between what the inter- 
nal map records as the robot's loca- 
tion and what sensor data indicate are 


ы 
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actual object distances and orienta- 
tions. How to best select and relate 
such references as well as how to up- 
date the internal map are topics still 
being researched. 


ULYSSES 

Other types of problems occur when 
navigation in real time is considered. 
Ulysses had to contend with a multi- 
tude of perils on his explorations, but 
he also faced gods who kept chang- 
ing his environment by adding threats 
or removing them. 

For an autonomous robot, a similar 
situation occurs with traversal in an 
environment where objects move and 
requires creation of a stack of inter- 
mediate goals as changes invalidate 
global plans. The robot must generate 
new plans, remove invalid goals from 
the stack, and break world maps into 
static and dynamic areas. 

Consider a woman walking down a 
crowded hall who is preoccupied with 
a schedule and takes only occasional 
glances to determine if something is 
in her way. A glance may work as long 
as the unexpected does not occur. 
The greater the amount of change in 
the environment, however, the faster 
and more frequently she must glance 
up and the more often she will have 
to modify a plan to walk straight 


'ahead in orderto avoid bumping into 


people. 

A robot in a dynamic environment 
is in the same situation. Sensor pro- 
cessing speed must be sufficient to 
recognize changes in the environment 
before a preplanned action results in 
a catastrophe. Consider the implica- 
tions for a Mars Rover that could only 
process the image of a cliff after roll- 
ing over the edge. Although current 
computer vision systems provide de- 
tailed two-dimensional information 
about the environment, they can be 
very slow and computation-intensive. 
The technology is changing, but vi- 
sion may not be able to effectively 
handle the full navigation problem. 
Single-sensor limitations make us 
want to simultaneously use different 
kinds of sensors to provide more 
data. Higher-order logic may then be 
able to use the increased information 
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to anticipate serious events before 
they occur. 

Ulysses navigation often creates the 
need for multiple sources of informa- 
tion to supplement local sensor read- 
ings. Sensor speed is important 
because the total array of sensors 
must be fast enough to monitor world 
changes effectively. In addition, multi- 
ple sensors increase the importance 
of future research on databases that 
combine information into a com- 
posite data structure. One such area 
is robotic learning. An ideal autono- 
mous vehicle would acquire informa- 
tion about its environment on a local 
basis and at the same time build or 
modify a global world model that can 
be used for more complex plans (ref- 
erence 7). 


A VISIT WITH HERMIES 

To illustrate how some of these tech- 
niques appear in a working system. 
consider HERMIES (see photo 1). A 
small mobile robot at Oak Ridge Na- 
tional Laboratory, HERMIES is the 
prototype of a robot series that con- 
tains many of the features needed for 
autonomous operation in hazardous 
environments. 

HERMIES has a self-powered 
mobile platform with a wheel-driven 
chassis, dual manipulator arms, on- 
board distributed processors, and a 
directionally controlled sensor suite. 
He is propelled by two independent 
DC-motor-driven wheels with a com- 
mon axle alignment. Common motor 
direction provides forward and 
reverse motion, while counter driving 
provides bidirectional pivoting for 
heading changes. On-board com- 
puters consisting of an IBM Personal 
Computer and a Z8 microprocessor 
are located in an enclosure mounted 
above the drive chassis. The PC con- 
trols all functions except the arms, 
which are controlled by the Z8. The 
dual arm manipulator torso is located 
above the computers with two five- 
degrees-of-freedom Hero | arms with 
added shoulder-pitch motion and a 
base rotation. At present, the sensory 
platform at the top of HERMIES has 
one four-element phased array and a 
binary vision system positioned by a 


BLOOMING 


Figure 4: A Magellan-level navigation 
by HERMIES, showing the original 
spatial map, the blooming of obstacle 
diameters by HERMIES (red), and the 
selected path (blue). 


pan-and-tilt mechanism. The sensor 
platform is controlled by an open- 
loop commercial multiaxis stepper 
controller. HERMIES does not do all 
planning on board but rather commu- 
nicates sensor data to a remote LISP 
machine via a radio frequency link. 
Thus, all the navigation planning, map 
construction, and decision making oc- 
cur in the LISP machine, and decisions 
are transmitted back to HERMIES as 
primitive FORTH commands recog- 
nized by the robot operating system. 

The boxes shown in photo | are 
movable obstacles from which various 
maze and barrier problems can be 
constructed. The box mobility also 
permits experimenters to change the 
positions of the obstacles as HER- 
MIES navigates. The circular disks on 
the floor are goal markers so the staff 
can assess how much cumulative er- 
ror has been introduced between the 
internal sonar map of the robot loca- 
tion (displayed in real time on the 


Figure 5: A Columbus-level navigation 
by HERMIES. Obstacles are drawn into 
the figure but were not available to the 
robot. The small circles represent the 
obstacle locations as they appeared on 
sonar. 


LISP machine) and the actual location 
of HERMIES in the laboratory. 

Consider first a simple find-path 
problem. Figure 4 is an example of a 
spatial map that HERMIES con- 
structed when given a Magellan pro- 
blem involving four blocks. Notice 
how the edge of the room and the 
boxes were “bloomed” (red lines) to 
allow movement clearances. The blue 
line shows the computed path to be 
traveled, which corresponds to the 
selected vertices of the bloomed 
boxes. Notice that a shorter path 
looked possible but the robot did not 
select it because the clearances of the 
obstacles were insufficient after the 
obstacles were bloomed. 

Figure 5 shows part of a Columbus 
problem navigation map generated 
by sweeping the HERMIES sonar 
through 180 degrees and recording 
the returned distances as small circles. 


The dashed line corresponds to the 
(continued) 
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path selected by HERMIES to avoid 
the obstacles. The actual shapes of 
the obstacles are drawn in to illustrate 
the error introduced by the sonar 
returns (see "Sonar Sensors" on page 
230) and were not available to HER- 
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MIES at the time of navigation. 
Figure 6 shows part of a Ulysses- 
level global map that was built in four 
steps. This information is used to 
combine the history of multiple jour- 
neys for future navigation planning. 
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Figure 6a shows a spatial graph of cur- 
rent obstacle locations and paths 
from four earlier Columbus-level 
journeys. Figure 6b is a special type 
of graphic representation called a 
Voronoi diagram. Both are used to 


- apply graph theory to the multipath 


history and calculate a new optimal 
path from previously learned informa- 
tion. This path would minimize addi- 
tional sensor use. Learning occurs as 
new paths are added to the Voronoi 
diagram and spatial graphs so that. 
with time, the robot navigation con- 
trol switches from sensor-driven 
obstacle avoidance to global graph- 
based decisions. 


FUTURE DIRECTIONS 

Advances in robot navigation are oc- 
curring very rapidly, so accurate pro- 
jections about the future are specu- 
lative at best. Some trends appear evi- 
dent, however. Robot navigation plan- 
ning will move increasingly toward 
Ulysses-level problems. There will be 
more concern with the computational 
and algorithmic requirements of real- 
time sensor processing and decision 
making using parallel computer archi- 
tectures, larger knowledge bases and 
expert systems, and effective charac- 
terization of uncertainty. Sensors will 
increase in speed and number with 
improvements being made in inte- 
grated functions, such as the use of 
multiple phased arrays to improve 
sonar focusing, laser range finders for 
precise distance and edge detection, 
touch sensing, and stereoscopic 
vision. 

Future descendants of current 
mobile robots such as Carnegie- 
Mellon's Terregator, HERMIES, the 
University of Tolouse's Hilare, and the 
Department of Defense's Autono- 
mous Land Vehicle will most likely be 
faster, smarter, and more aware of 
their environments than today's pro- 
totypes. The mobile robots of the 
future may well be a new class of ex- 
plorers that journey to places or 


Figure 6: A Ulysses-level map constructed by HERMIES. (a) The obstacle positions planets where people can never go. ш 


before exploration and four paths (blue) from previous traversals around the objects; 
(6) Voronoi regions are created and labeled from previous path points. The optimal path 
calculated is shown in blue. 
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Research Press, 1981). 1 
n>, ore derail on robotic arms, see | | YOU to give. Because there may come a day when you 


Teleoperation and Robotics: Evolution and Develop- need help your self. 
ment, Robot Technology Series vol. 3A, by - 
Jean Уегіш and Philippe Coiffet (London: г; 
Kogan Page, 1985). 

For information on planning, see A Struc- 
ture for Plans and Behavior by Earl D. Sacer- 
doti (New York: Elsevier, 1977). 


United Way 
Thanks to you, it works. for ALL OF US. 


AC 
Counci A Public Service of This Magazine & The Advertising Council 
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A FULL _ 
C COMPILER FOR 


54995 . 


Ecosoft's Eco-C88 C Compiler 


An unbeatable value! For $49.95 you set: 


- AC compiler withall data types and operators (except 
bit fields) 


. Fast executing code. 
results are: 


Some common benchmark 


1. Computer Language, Feb., 1985. Reproduced with permission. 
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FREE CED 
TEXT EDITOR | 
WITH EACH ECO-C88— 


M 
Sb ЕЕ ,_ — af. ks 


Lud 


- 8087 support using a single library. The 8087 is 
sensed at runtime and used if present. 


. A standard library with over 200 functions (many of 
which are System V compatible for greater portability). 


. Error messages in English - no cryptic numbers to 
look up. 

- A cc and "mini-make" (in source) that makes com- 
piling a snap. 

. ASM or OBJ output (for use with MSDOS linker). 

. Expanded user's manual. 


: Works with all IBM PC's and clones using MSDOS 2.1 
or later. 


Other Eco-C Products 


CED Program Editor. $29.95 

A screen-oriented program text editor similar to the Turbo Pascal editor. 
You can create, compile and link the source file with CED. Ifthere is an error, 
CED automatically reloads the source file and places the cursor on the 
offending section of code. CED supports editing multiple files (with 
windows), macros, more than 50 editing commands and is configurable to 
your particular needs and preferences. An outstanding value. 


ORDERS ONLY 
1-800-952-0472 


The ECOSOFT family of C products 
ORDER FORM 


O C Compiler $49.95 

O Programming Guide $20.00 
O Self-Study Guide $17.00 

Û Programmer's Library $20.00 
O Program Editor $29.95 

OC Library Source $10.00 

O ISAM (.OBJ) $15.00 

Тоба!” (Ind. res. add 5% tax) 

* Please add $4.00 for shipping. 
Payment: VISA MC 
Credit card expir. date 
Card # 

Name 

Address 

City, state 

Zip 

Ecosoft, Inc. 

6413 N. College Ave. 
Indianapolis, IN 46220 
(317) 255-6476 - 8:30-4:30 


C Programming Guide, 2nd Ed. 
(Purdum, Que Corp.) $19.95 

This best seller walks you through the C language in an 
easy-to-read manner. All aspects of the language are 
| covered, including many of the new ANSI Standards 
suggestions. Many of the error messages issued by the 
Eco-C88 compiler reference page numbers in this text 
making an ideal learning environment. 


C Self-Study Guide (Purdum, Que Corp.) $16.95 

This new book is designed for the person that is learning 
C on their own. The book is filled with questions and 
answers that most beginning C programmers have. It also 
includes many sample programs that illustrate tips, traps 
and techniques that may take years to discover otherwise. 
A perfect compliment to the Guide book. 


AE Check 


C Programmer’s Library 
(Purdum, Leslie, Stegemoller, Que Corp.) $19.95 

This best seller is an intermediate level text designed to 
show you how to write functions for your C library. The 
book contains many useful library additions, including an 
ISAM file handler, plus sections on advanced C topics. 


Phone 
е 


СС ОЕ D 


TRADEMARKS: ECO-CHB, ECOSOPT: TURBO PASCAL. BORRAN DINTI. 
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ROBOTICS 


Al IN 


COMPUTER 
VISION 


BY JOHN L. CUADRADO AND CLARA Y. CUADRADO 


Framing doors and windows 


COMPUTER VISION INVOLVES a 
two-stage process: An early process- 
ing (sometimes called low-level pro- 
cessing) stage extracts intrinsic infor- 
mation of images, e.g., the gray level 
at various points on an image plane. 
This early processing is done very ef- 
ficiently, albeit unconsciously, in the 
human visual system. We do not yet 
understand very well the way it works. 
In contrast, the late processing (or 
high-level processing) stage in com- 
puter vision uses general assumptions 
about how the physical world fits 
together to guide vision. This high- 
level processing is more easily under- 
stood in terms of the human visual 
system: We constantly utilize domain 
knowledge to guide our interpretation 
of images. Here vision becomes in- 
separable from general cognitive pro- 
cessing. This is the stage where ar- 
tificial intelligence and vision meet; 
knowledge representation, inferences, 
goals, and plans all play an important 
role in this stage of vision. 

In this article we will attempt to il- 
lustrate how artificial intelligence tech- 
niques can be used to aid computer 
vision. Because of the complexity and 


diversity of issues involved in these 
two fields, we feel it is futile to try to 
cover current state-of-the-art research. 
Interested readers should consult ref- 
erences I, 2, 3, and 4. Instead, we will 
present a simple computer-vision sys- 
tem that we have constructed for the 
explicit purpose of demonstrating the 
role Al may play in a vision system. 
We will concentrate on the high-level 
end of the vision hierarchy but we will 
also point out the interplay between 
the low-level processes and the knowl- 
edge-intensive processes whenever 
appropriate. 


FRAME-BASED KNOWLEDGE 
REPRESENTATION 

Our computer-vision system uses a 
frame-based knowledge representa- 
tion to handle all the components in 
the high-level processing of the vision 
hierarchy. (Probably the best introduc- 
tion to the idea of frames and frame- 
based systems is reference 5. An ex- 
cellent succinct presentation is also 
available in reference 6.) The frames 
structure we use is based on a com- 
bination of features from KRL (Knowl- 
edge Representation Language), SRL 


(Schema Representation Language}, 
and FRL (Frame Representation Lan- 
guage). Our frame-based system is im- 
plemented in Prolog and includes 
such features as inheritance and 
demons. 

The basic structure of an abstract 
frame is shown in figure 1. A frame 
consists of a name followed by an ar- 
bitrary number of slots, each of which 
can support an arbitrary number of 
facets. Each facet has an associated 
value. The data corresponding to 
these values is not typed data in 
general, although it is a simple mat- 
ter to provide mechanisms for the en- 
forcement of strongly typed facets. 
The value associated with a given 
facet can be an integer, string, list, or 
an even more complex object. The 
most common facet is the value facet. 

(continued) 
Clara Y. Cuadrado and John L. Cuadrado 
(Octy Inc, 10920 Oxford Court, Fairfax 
Station, VA 22039) both earned Ph.Ds from 
the University of Illinois at Urbana—Cham- 
paign. They taught at the University of 
Maryland and Dartmouth College, respective- 
ly. and now run their own company develop- 
ing Al systems. 
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This facet refers to the actual value 
taken by the corresponding slot. 
Other commonly occuring facets in- 
clude the default and if. needed 
facets. A simple example should help 
to clarify all this terminology. 
Consider a simple personal com- 
puter consisting of a microprocessor, 
some memory, a disk drive, a video 
monitor, and a keyboard. This might 
be represented as shown in figure 2. 
Now, a specific instance of this type 
of computer could be my computer, 
as shown in figure 3a. The ako 
acronym stands for "a kind of" and in- 
dicates that my... computer is опе of 
the class of computers having all the 
characteristics of computer.  brandX. 
In particular, my. computer “in- 
herits" an 8088 processor from the 
computer. brandX. Similarly, if we 
want to know what kind of monitor 
my. computer has. we know that 


< frame-name > 
« slot-name > 
<facet-name> 


<facet-name> 


<slot-name > 
<facet-name> 


<facet-name> 


Figure 1: An abstract representation in 
pseudocode of a frame. 


(a) 


ту__сотриќег 
ако 
value : computer. brandX 
memory 
value : 512k 


(0) 


VISION Al 


since we did пої specify а monitor, 
my. computer will inherit the black- 
and-white monitor specified as the 
default monitor in computer. . 
brandx. 

From this simple example we see 
that we are going to need a number 
of procedures to retrieve values from 
frames, to install values in frames, etc. 
We must also agree on some specific 
representation for frames using the 
data-structuring facilities that our im- 
plementation language provides. 

The implementation we have 
chosen is to let each slot-facet-value 
triple be represented as a predicate 
whose head is the frame name. For 
example, my__computer in figure 3a 
would be represented as shown in 
figure 3b. We have chosen not to im- 
plement frames as list structures in 
Prolog primarily because Prolog does 
not provide adequate list-surgery 


computer. brandX 

cpu 

value : 8088 
memory 

default : 256k 
keyboard 

default : 80... keys 
monitor 

default : black. white 
diskdrive 

default : 55. floppy 


Figure 2: A pseudocode representation of 
a frame defining a kind of microcomputer. 


my__computer(ako, value, computer__brandx). 


my__computer(memory,value,51 2k). 


Figure 3: An instance of a figure 2—type computer in pseudocode (a) and as 


implemented in Prolog (b). 
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operations. This is not an oversight by 
the designers of Prolog. To perform 
such list surgery it becomes necessary 
to do certain manipulations that are 
against the applicative nature of Pro- 
log. There is a way around it via dif- 
ference lists, but we will not go into 
that here. 


FRAMES IN PROLOG 

In the next few paragraphs, we pre- 
sent a guided tour through the vari- 
ous functions that provide the 
retrieval and maintenance facilities for 
this particular representation of 
frames in Prolog. Each of the sets of 
functions presented below is orga- 
nized as a main predicate that pro- 
vides a general facility, including the 
ability to handle inheritance and the 
invocation of suitable demons. 

First, we need a function that will 
retrieve information from the slots in 
a frame. The predicate frame, get 
performs such a function. It uses ffget 
as an auxiliary predicate to handle 
traversals up the frame hierarchy. The 
actual code for this function is 
presented in listing I. [Editor's note: The 
Prolog source code is available for download- 
ing from BYTEnet Listings at (617) 
861-9764. The code can be run on 
PDPROLOG, which is also available from 
BYTEnet Listings.] 

The next set of predicates provides 
the facilities to install values in a given 
slot of a frame. The code for frame - 
put in listing | does this. 

Next, we provide a predicate for 
removing information from a frame, 
frame__remove (listing 1). 

Occasionally; we not only need to 
install and remove values from some 
slot in a frame but also need to 
replace whatever value is in a slot with 
a new value. In listing 1, frame— 
replace does this. 

Finally there are times when we 
need to deal with lists as the values 
of some slots. Often in these cases we 
build the lists incrementally. For this 
reason, we provide the frame. ap- 
pend predicate that appends values 
to a list in a slot (listing 1). 

To further illustrate the use of the 
frame-retrieval and maintenance 

(continued) 


-We dont care 
which computer you own. 


We'll help you 


get the most dut of it. 


CompuServe 

CompuServe 1s ће world’s largest 
information service designed for the per- 
sonal computer user and managed by 
the communications professionals who 
provide business information services to 
over one quarter of the FORTUNE 500 
companies. 

Subscribers get a wealth of useful, 
profitable or just plain interesting infor- 
mation like national news wires, home 
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ticated financial data. Plus electronic 
mail, national bulletin boards, forums 
(special interest groups), and a multi- 
channel CB simulator. 

You get games and entertainment, too. 
Board, parlor, sports, space and educa- 
tional games. Trivia and the first online 


TV-style game show played for real prizes. 
To buy a CompuServe Subscription Kit, 


atic 1S, and entertz 


shopping and banking, travel and sophis- 


ament at your fingertips. 
see your nearest computer dealer. То . 


receive our informative brochure or to 
order direct call or write: 


CompuServe” 


Consumer Information Service. P. O. Box 20212 
5000 Arlington Centre Blvd. Columbus, OH 43220 


800-848-8199 ın Ohio Call 614-457-0802 


An H&R Block Company Inquiry 71 


A NEW SOLUTION from 
MicroComputer Accessories, Inc. 


Solved 
at last, 
Watson! 


What's that, Holmes? 


The proliferating paper problem. Now we 
can feed and refold paper in a space hardly 
larger than our printer's footprint. 


Footprint, you say? 


Look under the printer, Watson. The paper 
tracks from that lower tray, feeds up through 
the bottom or rear of the printer, and refolds 
back underneath, into the upper tray. 


Tracks? Footprints? Holmes, I'm baffled. 


Very observant, Watson. These cunningly 
designed baffles are the secret of its precise, 
smooth operation. : 


A smooth operator? 
Even with its back to the wall, Watson! 


Are we tracking the footprints of a smooth 
operator? Holmes, I haven't a clue... 


It's no secret, Watson—all other printer 
stands are now obsolete. Meet the MicroFold 


MicroCamputer а 
Accessories. Inc. Sit 


Model #930 | Model #940 
80 column printcr stand 132 calumn prínter stand 


USA: РО. Box 3725, Culver City, СА 90231, Telephone 213/641-1800. EUROPE: Rue de Florence 37, 1050 Bruxelles, Belgique, Telephone 02/538.61.73. 
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VISION Al 


> 


Listing 1: The Prolog frame-manipulation routines with an example routine for 


calculating cylinder attributes. 


" Get the Value of Slot in a given Frame "/ 
frame... get(Frame,Slot, Value) : — 
ffget(Frame,Frame,Slot, Value), 


ffget(Parameter. Frame,Frame,Slot, Value) : – /* Check for a value Facet. 
i 

fget(Frame,Slot,value, Value). 
ffget(Parameter__Frame,Frame,slot,Value) : - /* Does it have a default? 
i 

fget(Frame, Slot,default, Value). 
figet(Parameter_Frame,Frame,Slot,Value) : – /* How about a demon? 
ы; 

fget(Frame, Slot,if__needed, Rule), 

=. (Rule, Parameter_Frame,Value], 

Р. 

ffget(Parameter..Frame,Frame,Slot, Value) : /* None of the above. */ 
| fget(Frame,ako,value,Parent), /" So, move up the hierarchy. 

| 

ffget(Parameter_Frame,Parent,Slot, Value). 
fget(Frame,Slot;Facet, Value) : – /* Just grab the given Facet or 
fail. */ 

F =,, [FrameSlotFacet, Value], 

E 


/* Put Value in Slot of a given Frame. If this Slot has an associated 
if added demon, then grab it and execute it after installing the 
given Value. 
"1 
frame  put(Frame,;Slot, Value) : — 
get_rule(Frame,Slot,if_added,Rule), /* Must we do something 
extra? */ 
fput(Frame,Slot,value, Value), 
=. [Rule, Frame, Value], 
E. 
frame.  put(Frame,Slot, Value) : ~ 
fput(Frame,Slot, value, Value). /* Just a simple fput will 
do. */ 


fput(Frame,Slot,Facet, Value) : — 
=, [Frame Slot, Facet Value], 
assertz(F). 


/* Remove Slot from a given Frame. If the Slot has an associated 
if removed demon, then grab the rule and execute it before 
removing the Slot. 
3j 
frame. remove(Frame,Slot) : — 
get_rule(Frame,Slot,if_removed,Rule), /* Something extra to 


do. */ 
=,, [Rule, Frame], 
2 
fremove(Frame,;Slot). 
frame. remove(Frame,Slot) :— 
fremove(Frame,Slot). /* Just a simple fremove. */ 
fremove(Frame,slot) : — 
=.. [Frame,Siot,value, Value], 
retract(F). 
fremove(__,_). /* |f Slot doesn't exist, then no harm done. "/ 


/ Replace whatever is in Slot with Value. If the Slot has an associated 
if. replaced rule, then grab it and execute it after doing the 
replacement. 
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Number One 
in Performance 


68010/68000 


Coprocessor for 
IBM/AT/XT/PC- 
8/10/12.5mz No Walt States 


512959 arty. 1 


FEATURES 
e 1-2 MB RAM (1MB Standard) 
e 16K-64K EPROM 
e 2-8 Serial Ports 
Async/Sync/Bisync Communications 
e Battery-backed Real Time Clock 
e Battery-backed 2K-BK RAM 
e 2 Parallel Ports 
e 68881 Math Coprocessor 
e Memor y-mapped Dual-port BUS 
e 3-9 Users Per Board (3 Standard) 
e Up To 16 Boards Per AT/XT/PC 
e Can Operate As Standalone Processor 
SOFTWARE 
e 0S9 (Powerful UNIX-like Multi-user OS) 
e CPM/68K 
e Software selectable 05 including concurrent 
PC 005/05-9 or CPM/68K operation 
e Support Module for ІВМ Graphics 
e High-speed Local/Global Disk Caching 
e Basic, Pascal, Fortran, C, and COBOL 


Rees ett re owt РИ аи Бұра Кта) Cary 
QUA CLUB dei equ st سے ہے‎ Г ہا‎ ted 1 Ims homm й 


TLM Systems 


West: 4704 W. Jennifer, Suite 105, Fresno, CA 937 11, 209/276-2345 
East: 67 Grandview. Pleasantville, Т 10570, 914/747-1450 
Distributor; Telemarketing Services. Inc. 

1897 Garden Ave.. Eugene, OR 97403. 503/345-7395 
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THE PC'S LIMITED АТ —$1995. 
THE PC'S LIMITED TURBO PC — $795. 


At these prices, it's no wonder 
we're burning up the marketplace. 


Yes, you can believe it, Since we ran our first advertisement for the PC's Limited AT™ and Turbo PC™, the calls we've received mostly start 
with comments like "Is this for real?" And “How can that Ве?” But now that our machines are іп the hands of influential buyers, the questions 
tend to concern quantity discounts for further purchases; (Which are available.) You see, the PC's Limited machines are assembled from 
components bought worldwide with our strong buying power. Then they are offered directly to you—with no middleman markups. So light a 
match to your old budgets. With the savings we're providing, you'll have money to burn. 


PC'S LIMITED АТ” PC’S LIMITED TURBO PC" 
—80286-based System Unit (runs at 6MHZ, 8MHZ optional) —16-bit 8088-2 System Unit (running at 4.77 or 6.65MHZ) 
—1024K on Mother Board —640K on Mother Board 
—1.2 Meg Floppy Drive —360K Floppy Drive 
—Combined Floppy/Hard Disk Controller Card —Keyboard 
—AT Keyboard —135W Power Supply - 
—132W Power Supply. | Runs all Major Software written for the IBM PC™ and 
nere ate tel PC XT™, 40% faster, without modifications. Unit has 


—Clock/Calendar with Battery Backup 


Runs all Major Software written for the IBM PC™, PC XT™, and 
PC AT™. Unit has 8 Expansion Slots, with 7 available in above 

| IBM? is à registered trademark of 1 lonal Business Machines Corporation, 
configuration. Same Bus Configuration as IBM PC АТ", IBM PC. Pc XT, and MAT are сауда Батча; Кн ее opidi. 


ГЕ PC'S LIMITED 


SALES-RELATED CALLS OUTSIDE TEXAS, 1-800-426-5150 
1611 Headway Circle, Building 3, Austin, Texas 78754 
Sales Calls from anywhere in country, (512) 339-6962 
Technical Support Calls, (512) 339-6963 Customer Service Calls, (512) 339-6964 
Telex No. 9103808386 PC LTD 


8 Expansion Slots, with 7 available in above configuration. 
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VISION AI 


"/ 
frame__replace(Frame,Slot,Value) : – 
get_rule(Frame,slot,if_replaced,Rule), /" Something extra to 


do. 7/ 
freplace(Frame,Slot, Value), 
F =. [Rule, Frame], 
F 


frame__replace(Frame,Slot,Value) : - 
freplace(Frame,Slot, Value). 
replace. */ 


/* Just a simple 


freplace(Frame,Slot, Value) : – 
fremove(Frame Slot), 
frame. put(Frame,Slot, Value). 


/" Append Value to the list in Slot. If Slot has an associated 
if. appended rule, then grab it and execute it after appending 
the Value. 

d 

frame. append(Frame;Slot, Value) : - 

get. rule(Frame;Slot,it.. appended, Rule), 
fappend(Frame,Slot, Value), 

F =. [Rule, Frame], 

Е: 

frame__append(Frame,Slot,Value) : – 

fappend(Frame,Slot, Value). 


/ Here we check to see if the slot already exists. 


If it does, then we just append the new Value to the old value 
list. 
If the Slot does not exist, then we create it and give it a value 
consisting of the list whose single element is Value. 
“/ 
fappend(Frame,slot,Value) : – 
fget(Frame, Slot, value, Ola), 
(member(Value,Old) 


fremove(Frame,slot), 
fput(Frame,Slot, value, [Value,Old]) 


). Т 
fappend(Frame,Slot, Value) : ~ 
fput(Frame;Slot, value, [Value]). 


{* This is a simple utility predicate used to travel up the frame 
hierarchy looking for an appropriate rule to grab. 

M 

get. rule(Frame,Slot, Type,Rule) ; - 
fget(Frame;Slot, T ype,Rule). ' 

get rule(Frame,Slot, T ype,Rule) ; - 
fget(Frame,ako, value,Parent), 
get_rule(Parent,Slot, T ype,Rule). 


/* Example 


frame representation: 


cylinder 
ako 
value : thing 
height 
if added : cylinder. height ада 
if removed : cylinder. height. remove 
radius 


if added : cylinder. radius... ааа 
If removed : cylinder. radius. remove 
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Number One 
in Performance 


Hard Disk 
Intelligent 


VCR Backup 
for AT/XT/PC 


FEATURES 


e High speed microprocessor 
controlled backup (68000) 

e Two channel interface 

e Built in LAN channel 

e Software control of most VCR 
functions including Fast Forward, 
Rewind, and auto backup using VCR 
timer capabilities 

e Economical VHS or Beta formats 


TLM Systems 


West: 4704 W. Jennifer. Suite 105. Fresno, CA 937 11, 209/276-2345 
East: 67 Grandview, Pleasantville. NY 10570, 914/747-1450 
Distributor: Telemarketing Services. Inc. 

1897 Garden Ave.. Eugene, DR 97403, 503/345-7395 
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Powerful MS-DOS Software. 


For the IBM®-PC, XT, AT & others with generic MS-DOS/PC-DOS 2.0 or higher. 


Only % 309 5 Each! 


UTAH 


FORTRAN 


Whether student, teacher or professional programmer, [] FORTRAN IV based upon ANSI-66 standards. 
this is the one you've heard so much about. [] Very fast compile times and easy to use. 

[] It's easy to use. Compiles 5000 statements on a 128K О IF.. THEN.. ELSE constructs. 
machine. [] Chaining with blank and named common. 

П 170 clearerror messages, і.е. DATA-NAME IS [] Copy statement. 

MISSING OR MISSPELLED. [] ENCODE and DECODE. 

[) Distribute your object code programs royalty free. [] Free-format input and output. 

[] Small object code programs conserve disk space. O Avery nice TRACE style debugging. 

[] Fast compile times to increase programmer pro— [] 150 English language error messages. 
ductivity. Over 25 times faster than one compiler [] You get a diskette, and 223-page manual. $39.95 
costing $995! 

[] You get a diskette and 213-page manual with lots of 


examples and 16 complete COBOL source code UTAH 


programs. $39.95. тм 
Also available: COBOL Application Packages, Book 1 $9.95. EDIT 


L] Acharacter-oriented full-screen video display text 


| TM editor designed specifically to create COBOL, 
FORTRAN and PASCAL programs. 
[] Only requires 15K disk space so it can fit on the 


same disk as your compilers. 


O 14-digit precision, BCD math, no round-off errors D Completely customizable tab stops, default file 
with decimal arithmetic for business and floating point +63 type, keyboard control keylayout and CRT by menu 
— 64 for scientific. selection. 
Г] A very nice TRACE style debugging. O Diskette comes with easy toread58-page manual. $39.95. 
[] Arrays up to 8 dimensions and 64K strings. 
O External procedures and functions with dynamic UTAH 
auto-loading. 
[] One-step compile, no assembly or link required. TM 
O You get a 132-page manual and diskette. $39.95 
UTAH [] This interpreter has a built-in full-screen editor. 
TM [] Single- and Multi-line user definable functions. 
O BCD Math- no round-off errors. 
[] Full Matrix operations. 
[] You get 220-page manual and diskette. $39.95. 
| i а 5 | Р Handling/Shipping: No shipping charge within US. Overseas 
L] Perfect for industrial training, office training, drill add $10 for first package, $5 each additional. Checks must be 
and testing, virtually all programmed instruction, word in US Dollars, drawn on a US bank. 
puzzle games, and data entry facilitated by prompts. | 
O John Starkweather, Ph.D., the inventor of the PILOT Utah Software requires 128K RAM and PC-DOS or MS-DOS 2.0 or higher. 
language, has added a built-in full-screen text editor, HOW TO ORDER. Send check or money order to Ellis Computing, Inc. 
and much more. with VISA or MASTERCARD order by phone. Sorry no COD's. 


(1 Meets all PILOT-73 standards for full compatibility with 
older versions. 


[] You get a diskette, 125-page manual and ten useful Our new address and phone 
sample programs. $39.95. after Jan. 2, 1986: 

Also still available for 8-bit machines with CP/M® is our world famous | Ellis Computing, Inc. 
Nevada Software Series used by 50,000 customers in 40 countries. inni i 
These include Nevada COBOL, Nevada FORTAAN, Nevada PASCAL, | 5655 Riggins Court, Suite 10 
Nevada PILOT, Nevada BASIC and Nevada EDIT. $39.95 each. | Reno, Nevada 89502 
Satisfaction guaranteed. If for any reason you're not completely Phone (702) 827-3030 
satisfied, justreturn the package within 15 days in good condition, and 
we'll refund your money. ! SINCE 1977 шш 


IBM isaregisteredtrademark of International Business Machines Corp. 
CPIM is a registered trademark of Digital Research. MS is a trademark ELLIS COMPUTING TM 
of Microsoft Corp. © 1985 Ellis Computing, Inc. 


244 BYTE * JANUARY 1986 Inquiry 121 


VISION AI 


Cross. section 

if. needed : cylinder. cross. section 
volume 

if. needed : cylinder. volume 


cylinder 
ako 
value : cylinder 


comments: cylinder! above is an instance of cylinder. When we use 

frame... put(cylinder1,radius,2), say, the system will install the number "2" as the 
value of cylinder1's radius and it will further compute cylinderi’s cross sectional 
area and install it under the cross. section slot. Similar actions take place when we 
do a frame... put for cylinder1's height. Below is the Prolog code that implements 
all this. NOTE: PDPROLOG only supports integer arithmetic. 

8, 


cylinder(ako, value, geometric —object). 
cylinder(heightif | added,cylinder.. height | add). 
cylinder(height,if_removed,cylinder__height__remove). 
cylinder(radius, if__added,cylinder__radius__adq). 
cylinder(radius, if__removed,cylinder__radius__remove). 
cylinder(cross__section,if_needed,cylinder__cross__section). 
cylinder(volume, if_needed,cylinder__volume). 


/* if we get the height, then we try to compute the cylinder's 
volume. 
B 
cylinder__height_ada(Cylinder,_) : – 
cylinder. volume(Cylinder,.— ). 

cylinder. height  add( ,. ). /* |f we cant do it, 
e.g., the radius is unknown, 
then no harm done. */ 


/* |f the height is removed, then the old volume is no 
longer valid. 
Ы; 
cylinder. height |. remove(Cylinder) : – 
frame. remove(Cylinder, volume). 


/* |f we get the radius, then we can compute the cylinder's 
Cross sectional area. 
id 
cylinder. radius adad(Cylinder, ):- 
cylinder__cross__section(Cylinder,__). 


/* |f the radius is removed, then the old cross sectional area 
is no longer valid, 
X 
cylinder_radius__remove(Cylinder) : — 
frame. remove(Cylinder,cross. section), 
ате. remove(cylinder,volume). 


/* PDPROLOG does not support floating-point arithmetic, so if you are 
using that version, change pi to an integer value. 
т 
cylinder__cross__section(Cylinder,Cross__Section) : = 
frame__get(Cylinder, radius, Radius), 
Cross. Section is 3,1416*Radius* Radius, 
freplace(Cylinder,cross.. section, Cross... Section). 


cylinder. volume(Cylinder, Volume) : - 
frame. get(Cylinder,cross. .section,Cross... Section), 
frame. get(Cylinder, height, Height), 
Volume is Height* Cross... Section, 
freplace(Cylinder, volume, Volume). 


cylinder1(ako,value,cylinder). 
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predicates, we present an example. It 
describes a frame for a general 
cylinder and provides demons for cal- 
culating the cross-sectional area and 
volume. The code in listing 1 from the 
"Example" remark їо the end of the 
listing accomplishes this. 

In the above, we have presented a 
brief review of the concept of frame- 
based representation and provided 
enough frame-building tools so that 
anyone wishing to embark on the 
design of a frame-based system can 
utilize this skeleton to get started. 
Next, we will describe the workings of 
a vision system that incorporates 
these ideas. 


A SIMPLE VISION SYSTEM 
Sometime last year an architectural 
firm (let's call it Palladio Associates) 
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came to us with a request for the 
design and implementation of a sys- 
tem capable of interpreting house 
drawings. They needed a system to 
classify houses according to a fixed 
number of models. They also wanted 
the system to make recommendations 
on possible improvements that could 
be made to a set of sample houses 
to make them conform more closely 
to the models. It was also important 
that the system be capable of justify- 
ing (explaining) any recommendations 
that it would make. 

After talking with representatives 
from Palladio Associates, we learned 
that the number of their model 
houses was very small We also 
learned that the sample houses to be 
presented to the system fell into well- 
defined, narrow categories with only 
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Figure 4: Two house models used by “Palladio Associates.” 
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Figure 5: Sample houses to be analyzed by the architectural program. 
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some fairly straightforward dif- 
ferences between the samples and 
the models. The folks at Palladio also 
revealed that they had purchased 
adequate digitizing equipment to con- 
vert the pictures of the houses into 
what were essentially sharply 
segmented line drawings. 

Figure 4 shows line drawings of two 
of Palladios house models. Figure 5 
shows similar line drawings of two of 
the sample houses. We were also 
given a set of what the architects con- 
sidered acceptable window, door, and 
siding styles to go with these 
traditional-style houses. Equally im- 
portant was a set of window, door, 
and siding styles that the architects 
considered in poor taste, yet which 
would appear in the sample houses. 
They further made recommendations 
on which acceptable windows should 
replace which inadequate ones, etc. 
Confident that Palladio's requests for 
the sytem's features were manage- 
able, we decided to undertake the 
project. 

After agreeing to take on the job, we 
met with the architects from Palladio 
to come up with an initial set of sys- 
tem requirements. Since the digitizing 
equipment was already available, this 
presented no real problem. At this 
meeting the architects expressed an 
interest in having the capability to in- 
put sample houses to the system by 
using an icon-driven drawing system 
that they had just purchased for their 
computer. This did not present any 
additional problems. In fact, input 
from the icon-driven system would be 
simpler to deal with than input from 
the digitizer since, for example, the 
windows and doors would already be 
labeled according to their categories. 


THE HOUSING PROJECT 

We will now describe the overall sys- 
tem architecture that we used in the 
project and explain the flow of infor- 
mation through the system. 

Figure 6 is a diagram of the struc- 
ture of the system. As indicated by 
box 2 in figure 6, you interact with the 
system by specifying one or more 
sample houses that you wish to have 
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the system analyze. You can have a 
picture digitized, or you may instead 
choose to input a line drawing using 
the icon-driven drawing system. 

All system interactions are ultimate- 
ly controlled by the inference engine 
(figure 6, box 1). It has a set of top- 
level routines that schedule when 
other processes in the system get to 
execute. Whenever some process in 
the system finishes executing, it 
passes control back to these top-level 
routines in the inference engine. The 
inference engine also provides a 
number of generic routines that are 
available to the rest of the system. 

The core of the frame utilities com- 
ponent of the system (figure 6, box 0) 
has already been described in the 
previous section. The routines pro- 
vided by this component are also 
generally available to the rest of the 
system and can be considered as pro- 
viding another, higher-level language 
on top of Prolog. 

After the image of a house has been 
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RECOMMENDATIONS/ RATIONALE 
PROCESSES 


e.g., APPLICATION OF ARCHITECT- 
SUPPLIED HEURISTICS 


VISION AI 


suitably massaged by the low-level 
system components in boxes 3 and 4 
in the diagram, the information then 
flows on to box 5. It is here that the 
system attempts to put together a 
higher-level description of the image. 
First, as depicted in figure 7, a set of 
processes partitions the image into 
"global house coordinates" and 
assigns sets of these coordinates to 
each of the major features of the 
house, for example, the windows and 
doors. The main goal here is to parti- 
tion the house into a set of vertical 
and horizontal components, each of 
which contains some house feature 
that later system phases will find in- 
teresting. The general scheme here is 
basically a simple relaxation tech- 
nique that first tries to partition the 
house into three vertical components 
and three horizontal components. By 
attempting to isolate significant 
features in each of the components, 
the process either increases or 
decreases the number of com- 


INPUT SUBSYSTEM a 


eg. PICTURE DIGITIZATION 
ICON-DRIVEN DRAWING SYSTEM 


INFERENCE ENGINE 


e.g. CONTROL STRUCTURES, 
HEURISTICS 


FRAME UTILITIES 
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FRAME AGAINST MODEL HOUSES 


Figure 6: Diagram of the structure of the architectural system. 
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ponents. In the simple houses that the 
system deals with, the process usual- 
ly converges very rapidly, and it takes 
only a couple of passes to settle down 
to a final partition. What we mean by 
"global house coordinates" is simply 
a left-to-right and bottom-to-top 
assignment of natural numbers to 
each of the partitions in the image as 
illustrated in figure 7. During this 
phase the system also attempts to 
classify the windows and doors in the 
house and match them against the 
model windows and doors provided 
by the system. The frame representa- 
tion of one of the system's models is 
shown in listing 2. 

The processes in box 6 of figure 6 
now take over and attempt to con- 
struct a frame representation of the 
entire house. This representation in- 
corporates all the information from 
the intermediate processes in box 5, 
but it also discards the pixel-level in- 
formation from boxes 3 and 4. The 

(continued) 
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805.987-70 


VISION AI 


frame representation generated by 
the system for a typical sample house 
is shown in listing 3. 

From here on, the system works 
with the frame representations ex- 
clusively. The processes in box 7 at- 
tempt to match the frame represen- 
tation of the sample house against the 
model frames provided by the system. 
The matching process is very forgiv- 
ing and utilizes a set of heuristics to 
include or ignore features that are 
considered relevant for a global 
match. 

After the system has produced what 
it considers to be a suitable matching 
between the sample and one of the 
models, it passes control back to the 
top-level inferencing component. The 
system then invokes the final set of 
processes in box 8, which analyze the 
sample frame and the model and use 
a set of the heuristics supplied by the 
architects to make recommendations 
on how to modify the sample house 
to make it conform to the model more 
closely. The recommendations are 
coupled with various explanations 
based on the types of windows, 
doors, etc., and why the architects feel 
it would be more appealing to re- 
model according to some given plan. 


EPILOG 
The simple system presented in this 
article illustrates how techniques in ar- 


YPOSITION 


XPOSITION 


tificial intelligence, such as frame- 
based knowledge representation, can 
be used in a vision system to provide 
a very high-level representation of the 
information contained in simple, well- 
specified images. The system works 
because the set of alternatives it has 
to consider is very small. The system 
only “knows” a very limited set of win- 
dow, door, and siding types, some 
symmetries, and a few relatively sim- 
ple heuristics relating to the interplay 
among these well-defined categories. 
While we spare no effort in en- 
couraging our readers to try their 
hands at applying Al techniques to 
their computer-vision problems, we 
hasten to add that the gap between 
our system and something like the 
ACRONYM system at Stanford (de- 
scribed in reference 7) is enormous. 
General-purpose systems like 
ACRONYM have to deal with issues 
that are not even addressed in the 
current system. It is important that our 
readers refrain from extrapolating the 
capabilities shown in the simple sys- 
tem described in this article into 
realms for which it was never 
intended. i 
Having said all that, we hope that 
our little system demonstrates that, 
given a narrow domain with relative- 
ly little noise it is fairly straightforward 
to construct systems that have reason- 
(continued) 
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Figure 7: Global house coordinates showing the partitioning of a sample house by the 
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VISION AI 


Listing 2: The frame representation of one of the 
architectural system's house models. 


window. type1 


ako 

value : 
panes 

value : 
style 

value : 


window. type2 


ako 

value : 
panes 

value : 
style 

value : 


window. type3 


ako 

value : 
panes 

value : 
style 

value : 


window. .type4 


ako 

value : 
panes 

value ; 
style 

value : 


window. type5 


ako 

value : 
panes 

value : 
style 

value 

window 

ako 

value 
area 


window 
12 


sash 


window 


24 


picture 


window 


: sash 


; thing \ 


if__needed : window. area 


window. area(Window,Area) : – 
fget(Window,height,Height), 
fget(Window,width, Width), 
Area is Height « Width, 
freplace(Window,area,Area). 


door. typel 
ako 


value : 


panels 


value : 


symmetry 
value 
doorway 


value : 


door. type2 
ako 


value : 


‚ yes 


[columns,fan. light] 


door 
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OVISA O MASTERCARD O CHECK ENCLOSED 


CARD NUMBER EXPIRATION DATE 


SIGNATURE 
NAME 
ADDRESS- 
CITY 


TATE ZIP PRONE (__.) 


LOGITECH 


LOGITECH, Inc. 

805 Veterans Blvd., Redwood City, CA 94063,USA 
Telephone: (415) 365-9852 
LOGITECH SA 
Box 32, CH-1143 Apples, Switzerland 
Telephone: 41 (21) 774545 


өгезгегсеезессоветоесазааазвввоәесоавеовсоеоееоеотеооееевеееоееовееегее 
әзтәбзеааееавагвааоавсгавееваезсесаеовввавевоаегегагавевавевеваевагагоавтевтете 
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PC-XT Mother Board 
IBM" Fully Compatible 
8088 Micra-Pracessor 
with 8087 Math Pros Socket, 

8 VU Slots, 256K On Board Memory 
Assembled & Tested Board 
& All Components 
1-$229 3-4$219 
4-10 $200 Over 10 Call 
ІВМ is a trademark 04 
Intemational Business Machines 


PC-XT Compatible 

Includes 

640K RAM, 2 - OS OD Disks 360K 

135 Watt Power Suply 

2-85232 Serial Pons 

1 Parallel Port 

Real Time Clock - Cal Bat Backup 

RAM Disk, Print Spooler 

Assembled & Tested! Everything you 

need except Monitor & Card 


1-$1059 2-3 $1000 


4-10$975 20 Meg $1,575 


PC Case 
with Hinged Top 
Easy, Quick Access 
Fits ІВМ PC/XT 
Mother Board 
Hardware for Mounting 
2 - 4 Drives 
Quality Case — All Metal 


1 - $79 2-3 $75 4-10 $70 


135 WATT 
Power Supply 
@ 4 ras Ромы Рыд 
Q Sde Switch Modal На IBM 


1 - $109 M 


2-3 8105 ЦОЙ 
~ 


PC PLUS" Add-Ons for IBM” PC & Compatibles 


Disk Contreller Card А 

Disk 1/0 Card (2 Serial. Parallel 
Clock & Game} 

Parallel Printer Card 

Hi-Res Mona Card. 

Serial Card 


44 Game Adapter . 23 


Calor Graphics Card . wee... 794 
Color Card/Parallel Part . 113 
Mono Graphic Cd/Printer Parl. ... 108 
D D — exorto T 2.50 
1/0 Plus Card. 99 


Value Leader 


Since 1976 


Enhanced Keyboard 
for IBM PC 
Eslarged Arturs Key 
& Shift Key 
LED Intteators on 
Сар» Lock Б 
Number Keys 


«X Fully IBM Compatible 
1-$89 2-3 $85 4-10 $80 


Multifunction Card 
PRICE BREAKTHROUGH 


1 Serial Port 
Printer Port — Game Pon 
Real-Time Clock-Calendar 
RAM Disk — Рогі Spanler 
Dptional second serial port available 


95" x 11" Keen Edge. . 
9%" x 11" Standard 
1478" x 11" Standard. .,... 38 
20 16 - other weights available 
2700 sheets per case 


Our networking and integration department has 


serviced many of 


Fortune $0 companies for the past 


6 years. Call and discnsas your appiications. 


NIT 
data 1 
systems 
2) One Plus 
J Engng Sio 


СІЗ A2 RU 


3 One Plus 


2 05/00 360K Disk Drive 
184 RAM Mron inte 19 ЫН; Момыш Р} 
бый ә ADM Duporea Û Esprima Ser 

Ct-189-42 BU 


1.350 


‚1,850 


Hard ah Spit 20 Meg Winning 1705/00 380K 


384 RAM Мета, 8 MHz with 7 Expansion Slots 


CZW-158-428U. E T 


2,429 


4 New Advance Technology PC 6) Portables Zenit Quality 18M compatible 


IBM PC/AT Compatible 


Single DS/DD 1.2 Meg Disk Drive 


512K RAM, Serial Parallel 


Amber 20 MHz Monitor (Pi3) 
Expandability for up 10 12 simultaneous users 
241-81 


Four P 
5] ES. дем 


Sams as above including 40 Meg Hard Disk 


DZW-241-B2BU. . 


SOFTWARE 


for IBM. Macintosh Appia 
All Majar Brands 


25% - 40% Off 


Cail for pricing 
Corporation users volume 
purchase contracts avaiable 
Call far money saving details 


CLOSEOUT 
SPECIAL 


Vic 20 sof:ware grab bag 
3 assorted pieces 
S20 up to S129 Value 
10 assorted pieces 
$55 up 10 $429 Value 


Actaow while thay fast! 


Back Lit Screen 8 MHz 
2 Standard OS/00/360K Drives 
640 x 200 Dot Graphs 


14.3 Lbs. 250K RAM 


02121-42 


Call 
ҮРҮ Portable 


1,995 


2 00 360K Drives 
B MHz Clock, 128K RAM 


Him 


CH- 138-21 


HARD DISKS 
Y) Neg bice w ew 299 489 689 
20 Meg bae int est 409 БАЯ 889 
30 Mey Call 
8 Mey Гай 
WO Hard Disk Contealler 190 


MODEMS 


наве fecun 
Calf 


EPSON 
AX-100 1Х-80 Call 
FR.GS+ FX.185-- Call 
(8 1500 JX80 Color Call 
Homeenter 10 Call 
NEW! (x-30 50-2000 0X.10 
0Х-20 Н5-80 Call 


Frea printer stand with sach 
printer purchased?! 


Canon 


Laser Beam Printer 
Many Advantages ove: HP 
No Additional Cost Quantity Discounts 


IBM Parallel Interface 
k can THINK! H s a Diablo 530 
4 Resident fonts 
Dowsioadatie Fonis 
Сукхои meets р? papam fem bes et 
ot software 
For BEST PRICE fol 


Canon 4-40 
Impact Dot Matrix Printer 
Nea: lene: quality 23 à 18 mati 
140 cds 
3 kinds af Graphic Image 


Selectable Linefeeding 
IBM Pontes Compatte 
Push Feed Adjustable Tractor 
Fantold Single Sheet В 
Митан Сору Paper Usable 
Many More Features Oniy 5259 


ORDERING INFORMA TION Order by check, Mastercard or VISA. Personal checks take 15 days to clear. No waiting on certified checks 
or money orders. Minimum shipping charge 54.00. MA residents add 5%, All items subject to availability, Prices subject to changes. 
Additional discounts available 1a qualified educational institutions, Requests for bid on volume requirements invited. Dealer inquiries 

Customer Service 


invited. 
— Jm 215-822-7727 


Use our TOLL FREE Order Line Mor гі Зат-брт EST 


800-822-1211 


In PA: 215-822-7727 
COMPUTERS 252 BETHLEHEM PIKE, COLMAR. PENNSYLVANIA 18915 
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Inquiry 6 


VISION AI 


panels 
value : 6 
symmetry 
value : yes 
doorway 
value : [columns, portico, side. windows] 
door. type3 
ako 
value : door 
panels 
value : 0 
symmetry 
value : no 
doorway 
value : [] 
door 
ako 
value : thing 
area 


if_ needed : door. area 


door. area(Door,Area) : – 
fget(Door,height, Height), 
fget(Door, width, Width), 
Area is Height * Width, 
freplace(Door, area,Area). 


siding__typet 

ako 

value : siding 
material 

value : clapboard 
width 

value : narrow 
cornerboard 

value : yes 


siding. type2 
ako 
value : siding 
material 
value : aluminum 
width 
value : wide 
cornerboard 
value : no 
siding 
ako 
value : thing 


house. typel 
ako 
value : house 
stories 
value : 3 
siding 
value : siding. typet 
roof 
value ` gable 
window’ 
optional : yes 
xposition : 2 
yposition : 3 
type : window. type2 


(continued) 


` ORCHID'S 


The Multifunction Force That's Switchless design makes installation 
Superstuffed With Advanced easy and fast. All these boards come 
Technology. with a Two Year Warranty to prove 
Every member of this team has the our team means business. 
technology you need to get the job Finally, advanced technology in 


done: Lotus/Intel Expanded Memory multifunction boards. 
Specification (EMS) breaks the 640K 
DOS limit. Powerful Productivity 

Software including Disk Caching, 4 № _ 


RAM Disk and Print Spooling. 47 
”А 


ORCHID 


inquiry 268 IANUARY 1986 * BYTE 255 


47790 Westinghouse Drives Fremont, CA 94539 
(415) 490-8586 » Telex 709289 


ECCELL, Conquest and CramRAM are trademarks of 
Orchid Technology. Other products named in this document 
are trademarks of their manufacturers. 


Inquiry 346 


VISION Al 


GOOD NEWS FOR 
AT&T 6300 OWNERS! 


PC-DocuMates 
are now available for AT&T 6300s. 


(America's best-selling 582°. 


window2 

xposition : 1 

yposition : 2 
i 222 type : window. type2 
7 г window3 
ҚА. == , | xposition : З 
yposition : 2 
type : window. type2 


proto. house 


tect ako 


еї value : house. typet 
оё? window4 
xposition : 1 
е\\ o? | yposition : 1 
m | type : window. type2 
Q.- 
а only xposition : 3 
514 95 yposition : 1 
a type : door. typel 


proto. house. mirror. image 


1800762 7814 = 


dow4 
Or see our ad on page 208 for details. — 


- xposition : 3 
S28 Be Ue De beers yoosition : 1 


ed North Carolina 27619 type : window. type2 


xposition : 1 
yposition : 1 
type : door. typel 


‚ A GANG PROGRAMMER, 

A SET PROGRAMMER, | 

A UNIVERSAL PROGRAMMER, NN | 
Listing 3: The frame representation generated by the 
architectural system of a sample house. 


< | һоиѕе17 
ако 
value : house 
stories 


value : 3 
siding 
value : siding. type2 
roof 
value : gable 
| LIKE THESE: WIPE] 
SUPPORTS ALL TECHNOLOGIES , value : w7 
* UP TO 1 MEGA BYTE OF RAM windowe 
= CENTAOHIC PARALLEL PRINTER value : w12 
PORT window3 
» 18 a Z LIQUID CRYSTAL DISPLAY value : w17 
* HIBHEBT PERFORMANCE/COST value : w23 
RATIO AVAILABLE TODAY door 
OTHER MODELS AVAILABLE value : door37 
PRICES START AT 5595 
UV ERASERS FROM $67 w7 
AVAILABLE FROM STOCK ako 


value : window. type4 
| ipo Mis pat -ot 
value : house17 


CALL NOW TO ORDER 
(305) 994-2520 


21 Soom Magara Сга, Васа ішпе FL 23431 xposition 
(305) 984-3570, Telex 4310072 MEVATE — 


(continued) 
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سس — ل  —‏ ل — ست — 


RUSH POSTAGE-PAID CARD 
FOR YOUR FREE CATALOG 


е COMPUTER ELECTRONICS training prepares you to service 
and repair all computers as you build your own 16-bit IBM 
PC compatible computer. Total system program includes disk 
drive, test equipment, bundled software, and NRI Discovery 
Lab. 

e TVIVIDEO/AUDIO SERVICING includes training with 27" 
color TV with built-in stereo decoder, VCR. and actua! 
instruction on videotape. 


e SATELLITE COMMUNICATIONS training gives you the 
skills to service both commercial and consumer satellite 
earth station equipment as you assemble your own home 
satellite TV system. 


• ROBOTICS training features remate-controlied mobile pro- 
grammable robot you build, experiment with, and keep along 
with other test equipment. 


e INDUSTRIAL ELECTRONICS training prepares you to 
service and maintain computer-controlled industrial systems. 
Training includes color computer, disk drive, exclusive NR! 
training Software, and NRI Discovery Lab. 


CHECK 
М ONE 


Accrediled by the National Home Study Council 


170-016 


L] Computer Electronics 
TV/Video/Audio Servicing 
O Satellite Communications 
Robotics 

L] Data Communications 


L] Industrial Electronics 


LJ Communications 
Electronics 


ÛJ Electronic Design 
Technology 


0 Telephone Servicing 

Û Digital Electronics 

ÛJ Basic Electronics 

L] Bookkeeping & Accounting 
Г] Appliance Servicing 

CL] Small Engine Servicing 


L] Air Conditioning, Heating, 
Refrigeration, & Solar 
Technology 


LI Locksmithing & Electronic 
Security 


O Building Construction & 
Remodeling 


Г] Automotive Servicing 


POSTAGE WILL BE PAID BY ADDRESSEE 


NRI Schools 


McGraw Hill Continuing 
Education Center 

. 3939 Wisconsin Avenue 

Washington, D.C. 20016-9973 


І.М 


NRI Trains You At Home—As You Build Your Own IBM-Compatible Computer 


GET THE KNOW-HOW © 
TO REPAIR EVERY 
COMPUTER ON THIS PAGE. 


Learn the Basics the NRI. , 
Way - and Earn Good 
Money Troubleshooting 


Any Brand of Computer 
The biggest growth in jobs 
between now and 1995, 
according to Department of 
Labor estimates, will occur in 
the computer service and 
repair business, where demand 


for trained technicians will ь 


actually double. 

You can cash in on 
this opportunity—either 
as a fulltime corporate 
technician or an inde- 
pendent serviceperson— 
once you've learned all 
the basics of computers N | 
the NRI way. NRI's practical ™ 
combination of "reason- i 
why" theory and "hands-on" 
building skills starts you with 
the fundamentals of electronics, 
then guides you through advanced 
electronic circuitry and on into 
computer electronics. You also learn 
to program in BASIC and machine 
language, the essential languages for 
troubleshooting and repair. 


You Build —and Keep—a 
Sanyo MBC-550-2 


The vital core of your training is 
the step-by-step building of the 
16-bit Sanyo MBC-550-2 computer. 
Once you've mastered the details of 
this state-of-the-art machine, you'll 
be qualified to service and repair 
virtually every major brand of 
computer, plus many popular 
peripheral and accessory devices. 
With NRI training, you learn at 
your own convenience, in your own 
home. You set the pace—without 


classroom pressures, rigid night-school 


schedules, or wasted time. You build 
the Sanyo MBC-550-2 from the 
keyboard up, with your own personal 


e 
ИШ 


eu 


16 a Registered Trademark of Intemational 
isiness Machine Corporation. 

Epson Is a Registered Trademark of Epson 
America, Inc. 


using machine language. You'll also 
prepare the interfaces for future periph- 


ae Registered erals such as ters and | } 
Apple and tha Apple logo аге Registar prin d joysticks. 
С 1 Registered Trad k of 

Compe а Registered Trademer 100-Page Free 


Catalog Tells More 
‚ Send the postage-paid 
| reply card today for 
| NRI's big 100-page 
color catalog on 
NRI’s electronics 
training, which 
gives you all the facts 
about NRI 
courses in 
Micro- 
computers, 
| Robotics, 
Data 
Communica- 
tions, TV/ 
Video/ Audio 
ў Servicing, and 
other growing high- 
tech career fields. If the 
reply card is missing, write to 
the address below. 


wy "I жк: 


P" 


NRI instructor and the complete NRI 
technical staff ready to answer your 
questions or give you guidance and ` 
special help whenever you need it. 

Praised by critics as the "most 
intriguing" of all the IBM-PC 
compatible computers, the new Sanyo 
uses the same 8088 microprocessor as 
the IBM-PC and features the MS/DOS 
operating system. Às a result, you'll 
have a choice of thousands of off-the- 
shelf software programs to run on 
your completed Sanyo. 

Your NRI course includes 
installation and troubleshooting of the 
"intelligent" keyboard, power supply, 
and disk drive, plus you'll check out 
the 8088 microprocessor functions, 


TOUT NMI COUISS INCIUDSS Ine Sanyo 
MBC-550-2 Computer with 128K RAM, 
monitor, disk drive, and “intelligent” keyboard; the NRI 
Discovery Lab®, teaching circuitdesign and operations; 
a Digital Multimeter, Bundled Spread Sheet and Word 
Processing Software worth $1500 at retaii—and more. 


AFP: 


McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW FAT 
Washington, DC 20016 "MUT 


We'll Give You Tomorrow. 
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Ever since World War I, most of the 
rest of the world hascometo the United 
States for the latest in technology. Now 
there's a reol danger thot the pendulum 
isswinging the other way. Were importing 
know-how in many fields instead of 
exporting it. 

Unfortunately this situation will 
get progressively worse. Unless we 


WHAT WILL WE НАЦЕ TO IMPORT NEXT, COLLEGE GRADUATES? 


protect American colleges from infla- 
tion. For our colleges and universities 
supply most of the important basic re- 
search upon which technological 
progress is built. 

So please give generously. If we keep 
the intellectual balance of trade in our 


favor the industriol balance most cer- 


tainly will follow. 


HELP PRESERVE AMERICAN KNOW-HOW. 


VISION Al 


THE COLLEGE OF YOUR CHOICE. 


сақа нол tov AC ао IQ Fuca ek. Bla MCI QI TH алмаған 
ыны arp er ыт set] же Ve iui Peau COLI ц 


TOUGH LOCAL NETWORK PROBLEM: 


"How can our department get our six computers and three 
printers to work together efficiently? We also want to 
be able to access outside data services and our 
future company LAN.” 


SIMPLE $2995* SOLUTION: NetCommander 


NetCommander is a smart, small Local 
Area Network manager. It lets you link 
from four to 40 computers and peripherals — 
in any mix of models and makes. А 50K buffer 
(expandable to 250K) makes sure that productivity 
is high — keeping fewer printers humming — while 
computer апа PC users do their thing, without waiting 
for a printer, modem, or shared disk. Those devices can be 
specified with names defined by users — and allocated on the 
basis of availability and capability. And NetCommander handles 
multiple protocols and different. baud rates. simultaneously — 
without modifications to hardware or software. Et will also tie into your 


company's LAN. The latest in a family of products in use since 1979, 


NetCommander is a smart, small, efficient network manager. 


For more information, call or write: 


_NetCommander 


Digital Products Inc. 9 The Simple Network Solution Company 
600 Pleasant Street 9 Watertown, ALA е 02172 
(617) 924-1680 е Outside Mass. call 1-900-243-2333 
And check out our 30-day trial evaluation. 
“Го tG ports 
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Inquiry 102 


yposition 
value : 3 
w12 
ako 
value : window. typed 
ipo 
value : house17 
xposition 
value : 1 
yposition 
value ; 2 
w 17 
ako 
value : window... type4 
ipo 
value : house17 
xposition 
value : 3 
yposition 
value : 2 
w23 
ako 
value ; window... type3 
ipo 
value : house17 
xposition 
value : 3 
yposition 
value : 1 
door37 
ako 
value : door... type3 
ро 
value : house 17 
xposition 
value : 1 
yposition 
value : 1 


able performance using a modest set 
of generally available and easily 
understood tools. m 


REFERENCES 

|. Baird, H. S. Model-Based Image Matching 
Using Location. Cambridge, MA: MIT Press, 
1984. 

2. Ballard, D. H., and C. M. Brown. Computer 
Vision. Englewood Cliffs, NJ: Prentice-Hall. 
1982. 

3. Brady, ]. M., ed. Computer Vision. New 
York: Elsevier, 1981. 

4. Lowe, D. С. Perceptual Organization and 
Visual Recognition. Hingham. MA: Kluwer 
Academic Press, 1985. 

5. Minsky, Marvin. “A Framework for Rep- 
resenting Knowledge" Cambridge, MA: 
MIT Al Memo #306 (1974). 

6. Winston, P. H. Artificial Intelligence, 2nd ed. 
Reading, MA: Addison-Wesley, 1984. 

7. Brooks, R. A. Model-Based Computer Vision. 
Ann Arbor, МІ: UMI Research Press, 1984. 


Actually, we give you two things free. 

Our source code. And your freedom. 

Just buy part or all of our excellent integrated 
business accounting system, the SBT Accounting 
Software Library. | 

We'll give you our source code absolutely free. 

Which, in turn, gives you the freedom to cus- 
tomize our software to fit your business needs. 

Say, for instance, you want to change the way 
a management report is formatted. Our free source 
code enables you to change it. 

What's more, the change will be quick and 
simple because our software is written in easy-to- 
use dBASE. 

In fact, the entire SBT Accounting Software 
Library runs with dBASE Ш or dBASE II* so you 
get the power and flexibility of those best-selling 
programs. Plus the freedom to use any computer 
that runs dBASE. 

The SBT Accounting Software Library. Great 
software and freedom. All in the same box. 


Call today for our demo disk and brochure. 


(415) 331-9900. 


THE SBT ACCOUNTING SOFTWARE LIBRARY. 


dProfessional 
dOrder 
dInvoice 
dStatement 
dPurchase 


dPayable 
dPayroll 
dLedger 
dAssets 
dProject 
dBackup 


Time & Billing 


$395 


Sales Order Processing $195 
Billing/Inventory Control $195 
Accounts Receivable $ 95 
Purchase Order $195 
Accounts Payable $295 


Payroll/Labor 


$395 


General Ledger/Finance $395 
Asset/Depreciation $195 
Project/Job Accounting $395 


Menu/Backup 


$ 65 


Three Harbor Drive 
Sausalito, CA 94965 


(415) 331-9900 


Call today for the name of the SBT consultant 


in your area. 


Free source code 
in every box. 


Accounting Software Library 


in dBASE II*/dBASE 111° 


*Compiled versions are also available. dBASE Папа dBASE II are registered trademarks of Ashton-Tate, Inc. Copyright 1985, SBT Corporation. 


Inquiry 399 for End-Users. Inquiry 400 for DEALERS ONLY. 
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LEC ERI = эк 
ommodore’ Ё ccessories | APPLE' COMPATIBLE COMPUTER ACCESSORIES 
= = | su rat Height Dish rte 12” Monochrome Green wet $ 
| RS232 Adapter ond Controlker Card Monitor for Apple il, ll^. Hm and Ие” 


bor Арріо ti, + aed йін” 


for VIC-20 and 
“wer, 


Commodore 64 


“ 


The JE232CM allows connection of standard serial 85232 

printers, modems, etc. to your VIC-20 and C-64. A 4-pole 
| Switch allows the inversion of the 4 control lines. Com- 
| plete installation and operation instructions included. 


| ° Plugs into User Port: Provides Standard RS232 signal 


Lan Deer 4 Pate тін Prt geni 
"a beter Lerza ` Beet or 
iuf med Cee DAPWMO ^F 
^ vile Mae тылы? бый "PR 


` Key bçin eth b" s aman 
Mr шағы 


| А А : а а-а mam ai na ran Wega IF 

| levels - Uses 6 signals (Transmit, Receive, Clear to Send, MATT E Ee Lr m 

| j = "S [usus ie "à Yi s FEO I ут 

| Request to Send, Data Terminal Ready, Data Set Ready). RR ета pua BED ФУ КЕ: us aha oe 


" iiis 9599.95 
1200/300 Baud Internal Madem 


"ui er MEINT - M 


JE232CM. $39.95 


"lc s 


&DO- $14 meram : P198 |] 


| VOICE SYNTHESIZER ERO жа for Appla Il. Нэ and ile Yna 
FOR COMMODORE VIC-20 AND C-64 Disk Drive and Complete wih on-board sofware Г 


Controller Card and all necessary балом! 


| Plug-In — Talking in Minutes! for appie Il, 1+ апа пе" | D844200A, ..... $299.95 көлі EO wem 

JE520CM. п M B P # $9» eee з "^" зэ 5 «= $99.95 1200/300 Baud T p жа —— 

300 BAUD AUTO MODEM Stand-Alone Modem REDE eI ЖЫ 

| Mitey-Mo (For С-64)........ 974.95 “че ғатты „НИИ | ТТ $35.05 
| PARALLEL PRINTER INTERFACE E К E = url lot Macmiash communicavons JES20 VOICE 
FREE 2K Buffer Included! AR س‎ Mew das ا‎ + омон 1200 » Cable SYNTHESIZER 

MW350 da VIC-20 & C-64). . . . $69.95 Жазуы Bates | * Communications Sofware (ProCom-M) | fX APPLE B, D+ ana m 

амын 5%: Han -Haagh Diak HEW Now Operates wih Hayes еї | JES20AP.. $119.95 

-l Г 3) lÀC 0c ©( J Ji I РЕ 21. الات اس‎ PMI200M |масғас,........5249.95 [Lu ve 


„М tena tore em) 5 79.05 


APPLE Keyboard and Case for Apple Il and 11+" 


KEYBOARD (KB-AGE): 
68 Keys · 15-KeyKeypad ~ Direct connection with T6- piii en connector 
* Durable melal baseplate (wih 6 mounting holes} * Color keys) brown/grey 
Sae PL x BW x 12 Н 
CASE (EAEC-1]: 
*Accommodales KG-AGB »Fop-up lid tor easy access ° Fits power supply and 
motherboard too « Size; 159 A x 10 Dx AICH 


aerate 


EXPAND TRS-80 MEMORY 
TRS-80 MODEL I, Ш | 


Each Kit comes complete with erghi MM529D (UPO4 16/4116} 15K Dynamic 
RAMs and documentation for conversion, Model t: 16K eaupped with Ex- 
pansion Interface can he expanded to 48K wilh 2 Kits Model lit Can be 
expanded from 16K to 48K using 2 Kits. Each Kit will expand computer by 
16K incremenis 


— M M 


TRS-16K3 200пѕ (Modellll)..... 5.95 SPECIAL FEATURES: 
ы. * Automatic-key repeat « Cursor contre!/numeric keypad * Shift key mogitied 
| TRS-16K4 250ns (Model 1) pert АД 5.49 “Rice (пекол keva i pac pos SOS о E арен ane 
RS ee ee ЕЕЕ” capabilities when user wi eqlumncardar casechip - }O0user-defne keys 
TRS-80 COLOR AND COLOR Il т“. — Ben 
Easy 10 install Kit comes complete with 8 each 4164N-20 (200ns! 64K KB-EAT Marea EN CREE, ............ ДЕДИ 579 95 
| Dynamic AAMs and documentation tar conversion Converts TRS-BO Color КВ-А68 68-Key Apple Keyboard only, , о 
| Computers with D, E, ET. Р and NC circuit boards to 32K, Also converts EAEC-1 Expanded Apple Enclosure Case ony. DID Sn $34.95 
TRS-80 Color Computer Il lo БАК. Flex DOS or OS-9 required to utilize KB-A68 satel eeu ны ОИ 
full S. AK 2 all Cor npulots $9 95 | 
TR -54K-2. . ека аэ» чо & b à W 9 * a » в а э э * э а т Li | 
атесо С Ғіуе Кеу 128К RAM Card БАМ 
TRS-80 MODEL 4 4P e о Software Programs! For Apple Il, 11+ апа Пе“ isk: 


ELECTRONICS 


Easy to install Kits come complete with: TRS-64K-2 (6 ea. 4164N-20 (200ns) The JEBGB Б lunctianally compabble with Ihe Apple il languagecard and can be 


64K Dynamic НАМ); TRS-64K-2PAL (8ca. 4164's plusPALchip) and docu- 
mentation for conversion 


requres no modificahons to your Apple computer Five key software programs are 
тсішйед Memory Management System, ubiities, d'aqnostics, demos and RAM disk 


TRS-64K-2 Expands Model 4 from 18K 54K or emutalars tar DOS 3 3. CP/M and Appice Pascal Atsofealures DOS relacator Comptete 
Model4P from 54К-128К......... ‚ $ 9.95 "JEBe8 (E 
TRS-64K-2PAL Expands Model 4 from 64K to 128K.... $29.95 68 (Ex "АНАМ)................. 


Applesurance Diagnostic Disk Controller Card 
Prevents Crashes! For Apple Il, 11+ and /fe* 


The МЕ877 serves as à diagncshc tool, an assurance/maintenancetoal and a dua! 
dsk drive controller The JEG77 will чену and check Ше operatng hardware of 
your system each time you turn on your Apple |, 11+ or fie‘ Test your RAM, ROM 
CPU. and disk drives Diagnostic routines may be canceller at the touch ol з key 
Complete withinstructians 

. $69.95 


JE877 IDRY«1/Applesuranca |) 


Parallel Printer Card 
For Apple Il, 11+ and Не" 


The JE88Q Рип interface board 15 ап intetirgen! interlace ta mast а! today's 
pobulardat-maliax 3 мойы Fa БЫ ғ сафо with Apple CP/M. 
Appi Pascal (or РАТА ene root gam ран дағы) YEH aed ggitwaro 
mE kx Agpic А t: әндік” tomm rr: forthe 


isla шті елп bey ек й rpp 

— p head ۽ چ‎ лгілі rr YS TI OFF. auto/disable 

lingited sher cacciageretuan, set/clear the BIT ml ol Hie culputdata, set lett margin 
andmore! Camplelewills inshtuclions 


JESO dee ee 


Parallel/Serial Buffer Card 
For Apple Il, 11+ and Не" 


° TRS-80 Model 100 * NEC - Olivetti 


Easy to install Module plugs right into the socket increasing memory in BK 
increments, Three modules will increase your memory to its іші capacity. 1 
Camptete with module and documentation for instalation., 

М1008К = (TRS-80 Model 100 Expansion). ...., 529.95 ea. or 3/579,95 
HEC8KR (NEC РС-8201А).................. $29.95 ea. or 3/579.95 | 
ОМ108К (Olivetti M10) $29.95 ea or 3/579.95 


— 


..................... 


TANDY 200 


Easy іс inslali module plugs right inlo Ihe sockel increasing memory in 
24K mcrements Complete wah modute and documentation for installation 


M200R (Tandy 200 Expansion). . . $99.95 ea. ог 2/$189.95 


" | i | ад 4: | ы " i 
E а ғ Ша: ті 
mE "LL 


| ` Intelligent 1200/300 — 


Гу 
JENS 


parallel input with both parallel and serial (R8232) bullered outputs With Ihese 
Icatutes yaumayaccessand buller informalion Ic twatypesot printersione serral. 
onepartalleljssmullaneausly Complete wilh instructions 


JEB83 (P/S Buller 


- 


Т Ва ud Modem with Real The eun рисолае m Т, абас зарра! or buff олен ША pages 
otinlormation) Usingthe paralletjumper cable supplied.the will attachtothe 
= Time Clock/Calendar 4Е880 (above) Paralisi Card needed for operaten The JEBB3includes a standard 


The ProModem" is a Bell 212A (1200/300) intelligent 
stand-alone modem - Hayes command sel compatible 
plus an additional extended command set * Shown with 
alphanumeric display option. 


70 ұрар Lo ар ey А ГЫР б шиш 


PM1200 ns-232 Stand-Alone Unit. . .. . . $299.95 ке sai ie pori VERSACARD 
| эс QPTIONS FOR ProModem 1200 ГӘ * еі Мы ДА ape; 
| - {Fo Com Communicaton Software}. sass $ 79.95 


VERSACARD provides the Apple user withlour 
most popular functions on one physical card. 
Through hardware address decode, VERSA- 


Please so ecily Operating System — 
Apple PraDOS or CP/M — or 
IAM PC DOS ot MS DOS 


PM-QP512K (соттпепкалоп Buller Орї%ол}....... $129.95 CARD looks to the Appie as if three different 
BUF512K (512K Memory for PM-OPSTZKI ...... S 54.95 cards are installed: Serial, Parallel, Real Time 
PM-ALP (Alphanumere Display. cee ep cere S 79.95 E. nen Control Interface. VE 
| 5 Functxms on 1 card, Serial, Parallel, Rea! Time Cloc/Caimas asa Hardware maintains complete compatibility with 

Pa-Special 2 mani ici А, „94995 Шалы opes scaled CP/M, Apple Pascal, and Apple ProDos. with no 
= > қ p - Fultyeaenpatible withApptePascs!, CPM Appie PioDosandohe need for special disks, іп addition, ali standard 

i jA | TA | ai ere JKS E Ы | тыанан до рЫ Apple software using the PR: and INH com- 


* Now optiona! GraphittiGraptiesScreenOumpROM mands work normally. 


| ҹ Р гт pereza 
| VERSACARD а lunclions on one card, SERIAL, PARALLEL, REAL TIME CLOCK/CALENDAR, BSR, . , 9109.95 55 
PM-ROM ( )* Geaphit Upgrade ROM (Allows high cesotulion qraphiCS «ss see TE rc $39.95 
PM-SC Serial Cable for VERSACARD: 826-5'-DB25P (Male, . .......... PESE a TEN T a $24.95 
PM-PC Parallel Cae for VERSACARD $20-5'-Centronics (Майв),..............:........ 524.25 | 
"Pfeqs e рер panie" ~ Ardil bke ip OX! GOO Senes. Epsen/&£ty. NECIC Hon, Аб Dot Manis 005 aod Computing à! poniecs Несі 
marsi Data Gooh (PES... e. 1 lameco’ New Too L "afa 
Сары toe ІП?» ENH E Г $ * А 
30013 «= Zilog Osa Book 1985}: 353.95 | rm c EM Р 
TGC arid амен Сый» (104% parai T 4 in Ne ОЕ, AEAU [ TING 
210420 нн Матау Coens Ней, (TEA)... 514.85 жаг Valuable Білеғыж Dat 
Cori А0 hippo icis Аис Нерлеіл, Dac ihren А уын 
сере элш тыйыл om ішін à PAKET DEUS ұғасаааы (TERES аға Р Р T^ к = ч 
ан Metr 14-3 қасы wend ai Stave r FA: i D wlth | D. 
TOHI init Місәттеуудентті Components Hentie. (1883/7084) $19.05 
Contry [Lata Gram hy on ad ol inmel y Mar rco GRIP 3 Сечын ыу > 
2 ммте 1257 pages qn EE Камы, Са Еслміетіг; Bah (7 çr Û Beles Tas Spec inae — Же sach 
- y cma TB inewence Send БИ Postage for ETT ҒАМ tems Canim Prices Sutiect ic Changs 
20027 Мала! Loge Owls Book See (1984), . . $14.85 рил 
күнөлүү үт Коз (teed, ае ш Чеч pe mets Ёл FIFE B Dikmey Bars leges АТ 


Creer р втв чава ул Feapcunu y TTL ре ынс] Заар ane СТМ шоғын 


The FOKKER 7400 7AL 8 45 L5 ^i AS Sete: Өғғсжа and ман Оры ЕМСС | Werk 
мыған TAMC г DACT J АНСТ мал appo icr COS қағын = : 
мыл: TEC булду aed COS LS: | VLSI Ж | | 4 гед ' 
а XS P - 2717" VASA‘ 
Muffin -St vie č nrite-Stvle ns | 2-6. аһ. г 
инн УƏ ЕБ Е El g CTAONI h ч 
= Ew | “ы” Me 19 Т! 


MUFED {®РМП-15-2402} 
Алай biduala id GF bg 6Dehmi. ... 89.95 ) 


50267 
EG&G бошап [3 125: sa Schm). aaa, ES 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
| 1/86 as ست — 592-8097 )15 4( 4 سی ات‎ 176043 
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иеа with all software hal can be used with a standard IBK саға The .IEBeB 


| 


| EE MM С. 


| IBM-5151 (Equivalent to Keytronics" 5151). s+ . 


1 


ІВМ PC/XT Тотан 
Keyboard 


” AV A IM. amer * 
Lir)! ІЛІГІШІТІШ 


hh leh kb 


ASR ARERR AD, 


iile 


M 


. $1 pon 95 | 
Additional Add-Ons Available! 


| IBM-Case Computer Case. ....... $ 59.95 
IBM-KB Keyboard. ...... ..... 79.95 
IBM-FCC Disk Controller. .......% 79.95 
IBM-MCC Monochrome Card. ..... $ 99.95 
ІВМ-МОМ 12"Monitor........... $109.95 | 
IBM-ICB Color Сага. ,......... $149.95 J 
IBM-E384K 384K RAM Сага........ $199.95 | 
IBM-MB Motherboard. . . . $349.95 


IBM-10MBK 10MBHH Hard Kit. . .... $599.95 | 
IBM-20MBK 2омвнннагаки...... $799.95 | 
| 


IBM PCXT Equivalent 
130 Watt Power Supply 
UPGRADE YOUR PC! 


" Input: 1 10V © 60Hz = Output: 4-5VDC @ 15A, -5VDC & Ё 
0.54, - 12VDC @ 42A, —12VDC @ 0.5A - Plug compatible | 
conneciors « Fits into IBM PC - Weight: 6 Ibs. 

| 


ІВМ-Р5................. 999.95 | 
Prometheus Modems 


The ProModem 1200B/BS is a 1200/300 baud modem 
card which plugs into IBM PC and XT. Provides a third 
serial Comport. Two versions available: 1200B (without 
software) and 120085 (with software). The PM1200BS 
is supplied with powerful MITE communications software 
from Mycroft Labs. Software available: PC DOS or MS DOS. 
PM1200B (without Software). ..... $239.95 


PM1200BS (with MITE Software). .... $274.95 


18M ipie! DISK K DR IVES 


Documentation ~~ 
included 


(Remex 514" DS tull-ht.). .... 969.95 


RFD480 
FD55B (Teac 54"DS half-ht.)...... $99.95 
SA455 (Shugart 5%" DS half-ht). . $99.95 


TM100-2 (Tandon 5Y4" DSfutl-ht). .... $99.95 
JMR 5%" DISK DRIVE ENCLOSURES | 


Complete with power supply, switch, power cord, 
fuseholder and connectors 


DOES (Houses ! lull-ni. 5%7 floppy dive). „ $ 69.95 | 
á MO онсе. <, i, MUR Я 
HDDE-1FH itses 1 nmu Wol 2.2.2... $199, ga 


V4 : 
ГАМ, а 
TAG УЫ 


General Applicatior arc 
== 1 
Mitsumi 54-Key 

Unencoded , 


Keyboard 


a $ 
| 1 
i 
* SPST keyswitches * 20 pin ribbon cable connection | 
" Low profile keys * Features: cursor controls, control, 
caps (lock), function, enter and shift keys « Color (key- || 


caps}: grey * Weight: 1 ІР.” Pinout incl. * Size: 13!8"L x | 
AAW x За" 
$9.95 


а m « » n m m B d а m m m eo 3 m m m m m uw њено и 


cnl lnyawitches + n мәнде? connector = 
* Size: 787. x Ge We 18H + Spec included 


V-EPROM ERASER 
|[8Chips-2t Minutes] =, ~ 


SS 


Erases all EPROMs. Erases up to& chips within 21 minutes (1 chip 


in 15 minutes). Maintains constant exposure distance of one inch. 
Special conductive (сап liner eliminates static butid-up. Built-in 
safety lock to prevent UV exposure. Compact — only 9.0011. x | 
3.70"W x 2 60"Н. Complete with holding tray for 8 chips. 


DE-4 UV-EPROM Eraser...... 974.95 | 
UVS-11EL Replacement Bulb....... ,. $17.95 | 


Inquiry 179 


Jameco NEW LOW, LOW PRICES!!! |5тес2 


CALL FOR QUANTITY DISCOUNTS " SPECIAL!! SPECIAL!! EEPROM 


7400 ——— m! MC68701 — Microcomputer with EPROM | ^^ 9» ғ zm 


ЕЛДЕ ; (MÀ MOTOROLA 

"UG И ” жга и 35 SN74160N 156 79 The MC68701 is ап 8-bit single chip microcomputer uml (MCU) which significanlTy 2 

тет и 059 SN7475H |65 ж SN?416IN 16 59 enhances the capabilities of the MC6800 family o! parts. On-chip resources include 2816A 24 2048x8 16K E2PROM 350л5. i 58. 95 | 

547483804019 SN7476N 168 35 SN74162N 18 85 2048 bytes of EPROM, 128 byles of RAM, Serial Communications interlace {SCI}, Features: - On-board Address/Data Latches * Auto-Timed Byte Wrile (on 
parallel VO, and a three funcion Programmable Timer chip timer) • SV Erase/Write/Read · Optional High Voltage Erase/Program 


SN/AMN 14 — 25 AUN ц 4: 5 
SN7405H 14 — 29 Eel A 14 z EN 5 EH (3V-15V) + Power Up/Down Write Protection · Auto Erase before Write 


SH7400N l4 29 | ман M 95 | SNI4IGSN 16 69 || ch noa PT gê ЕНУ The 28164 гв ап seat nonvolatile memory providing in-system allexabity 
SN74078 14 29 SN7483N 16 49 SN74166N 16 .59 - . CUSTOM COMMODORE CHIPS  . with the same ease and wiih the Same lealures as 2Kx8 Static RAMs 
SH7408H М 25 SN7185N 16 55 SH?467N 16 2.95 

SN7409 14 29 Su7486H 14 5 SN7AWON 16 159 CUSTOM COM О OR 


Digitalker™ 


DT1 05 ! = Appircalions. Teaching ads. appliances. clecks.autamolie. lele commaelicatons, 


S740N M 29 | мен i6 1:95 | 504724 24 495 for VIC-20, C-64 and C-128 Personal Computers 


чин 14 29 SN7408N 14 219 SN74173N 16 ?5 ipti Pri Мо. Descripti Prt No. Descripii Pri 
имен И 5 SNMON M [^ SNIAAN 18 59 Pert №. Description ice ў Part No escription се {Part No escripiian rice 


SATAN 14 35 SN'AU2N 14 49 SN74U5N 16 59 “5570 CPU. .. . $19.95 | "6526 СА .,.,. 925.95 |"6581 SID.. $32.95 language гапа. elc. The 31050154 standard DIGITALKER but encoded wilh 137 separate 
EIL 14 4 493N 14 ; 14 | pnn aselut wads, 2 lones, md 5 нче silence dinatimis. the words and tones have been 
iw 1 3 КУЕ M 8 Fg м a 6525 TAL dl di ges $20.85 "6550 VICA. , ves 529.95 BZS100PLA PLA.. $37.85 assigned (кеп adresses, NAINY it possible fo outta sorde vads ei words congested 


SN/47N — 14 35 mM M 49 SN74179N 10 — 149 
5М742904 14 19 SN7496N 16 65 SN74E80N 14 69 
SN7421Hn M 35 | Sew 16 269 SN74181N 24 135 
8742280 M 49 SN7AIDON 24 175 SN74182N 16 25 
SH7423M 16 49 SI4105N М » Su7484N 18 195 


"FEELS AME & 57.50 А. | "55867 VIC-H..... 544.95 NOTE: 828100 = U17 4C-64) wit Phases ot even sentences, Hle vece” opal of Die 01 1050 «s a Һу «мое mare 
voce The ПИП50 кли: of a Speech Frocesssr Chip, ММ54104 [A0-punj and two |7) Speech ADM 


MICROPROCESSOR COMPONENTS E 


deme DT1050 Digitalker"......... $24.95 ea. 


SH7425N 14 19 SH?407N M 19 SN74185" 16 1.95 шы ғ“ — Ке қ. Fe 
SN7426N М о 29 5414094 16 29 5424898 16 195 nm Processo 
MN и 29 | Samen Moore | мн 18 0 ЕТЕГІН ns ma не | o ETE 9 ММ54104 r Сһір..... $12.95 ea. 
N742 N7421N N74191 4 89 os ә Јат ? ? рмет E 
MON моз | sav м m | Эрлан БВ co FEN BE dardin Com keere 4A E De v Bra 52 о | DT10S7 teca se Ишей ctm ме 117 i om ПА ami іші MB эм физ. 
SHT432N M 2% 5М741238 6 49 SHTA193H 16 19 p a - ——— Mg eae tali = ШЕ, | $ 131 0720 2mins) i: aa Part No. DT1 057. 4 a 4 ^ M + Pe v Pa $1 1.95 ea. 
SH7433N Ш — 45 SH?4125N 14 45 5474944 16 279 Te тыл 2000. SERES —— |“ 6953681 190и) Hs 
SHAN 14 29 [| ын м 49 SN74195N 16 79 Mrd бузба: 20015) " INTERSIL 
280 40 CPU (MÁ38B0NJI7 80C)2 Skate 175 м. 
SHAM М 29 бнг? М 49 SN74I9GH М 99 780.CTC 2 c Tamer C 17 Пп, 12 15.338.444 112006). i^ 
юан м 68 Û мн М 49 j чән М 29 [| 00. ud Oe ac trans 45 | RM IF 10211 (ой a | wm = 
S744 14 15 SHIN M 69 5Ң74984 24 135 2800MA д Ones ы даж ^on ias | MN d 20184; 265251 A | ғе02020 E DATA үле ү 
farm 16 89 | SNMMI 16 вэ 5М? А1995 14 135 Еее о Мын екн USPTO JU0 | (250) Y^ 2], ч 
SAN 16 45 54744424 16 295 SH7422IN 16 9 — ae لی ا‎ Ur | vus Ак! quem "^ ШТІ 
INN 16 79 SN74149N 24 395 S 7425€. 16 '89 280-5100 40 Sena 1O LixCDaad R«CB Bored! 495 ERTA } 81921 {20015 1 7045E V. " 
SN7444 6 79 SHAAN 24 295 SN24272N 20 195 2780510,1 40  SeeallrDiLatss DIRB} 495 (ET) d 16.284541 (t2 «ns 5V Оту Ray Un ЭБЕН! 
E SN74MSN 16 65 SN74276N 20 249 280-510/2 40 Senat OILacks SYNCH) 195 РЫ T 26214431 (150п5) im 2 + 
SNMASN 16 48 МАМИН i 109 SN74270N 16 59 280-5109 — 40 Scent O 495 | ev S 202144»1 120045) ің | ТК m 
SN/446N 8019 SNI4MON 16 89 SN74283N Б 139 | 280^ 40  CPUIMK880N -1)780C- 1) 4Mtz 185 | “аі 65536&1 (15015/41254(4М450 1 ІШЕР d 
SN7447N 16 18 Aa 24 129 SN742B4N 16 295 Z80A-CIC 28 Counter Timer (бжсш 189 STATIC RAMS — ——— EAS, KI a 
SN7448N 16 n SN/415IN 16 28 SH74285N 16 295 280A DAR! 4] Qua Asyncluannus Kee. Trans 525 TMM2016-12 24 20488 TET 160 E 
"omm SN74152N 14 49 ЅМ?4 Б 59 280MA AU Опе Merry Access Сисші 555 2101 22 254 tesi 8101 195 
A See a TM AUOA-PIO 80 Рай! 10 Interlace Сопи. 195 | 2102 Б 102151 аты 88 н 
SNMASN 104 59 Sh74154N 24 125 Si43G0N 18 59 f 28085000 40 Sena lO ТАС cd RıCB Bended 525 | 21022. 16 1024x«| Ga LP (91.02) 149 н 
57404 M B SN74ISSH в 349 SN74367N Б 5 280A-S10r1 5 Serial /OtLacksOTRU) 525 21, 18 = ad zal 29 ^ 
SN7470N 4 39 SH?4/56N 16 `65 SN74308N 16 59 280^: 51072 40 Senat UO (Lacks SCE 525 2 м - ! 1 
SNMI2N м о з | сылын 6 аз | мезон 16 149 | 28015108 40 Senao. S25 | jui ойт LP 109 б 19 
SATIN и 3 | мтәм Б 139 | мазам м 49 {| 208 al Lus 395 | 220 18 10244 әт 105 = سا‎ MÀ 6% 
: : = 2808-CIC 28 Counter Timet Сиси, 495 | oi4N:2L 18 10244 ‘ от LP 149 ¥ N LER) Dept, ento Cones [TS ааа» 795 
TAS M TIT ТЕН ААТ 40 Qual Asyntinonoitsfec, Trans - 695 | см 18 10241 уы COS) 49 М Fpl LCI Dr les Dey Mina co) 849 
741501 м "9 14 L$ 3 1803-10 40 — Paralletl/O һас: Corilrotler 495 Борын 24 2010 — i9 LP Ni 148 Н гос (ДАМ Ба СА? 1095 
, 280500 40 Ser OKC 8 RxCBBond ) (МК288461 1295 | 21254 16 10241 уми на eredi 595 | 2ER Н — func накат Ore XH И здано МН 1949 
ми и S STN 280-401 40 Senai lO iLucks DIAB) 1285 | 2147нм 18 40061 эпт 395 | AM M BOUN Бане C4 3 
ым ц о | МӨЛ | | 108-502 40 $епа\!ф thacks SYNCH) 219 | UM! 18 Юда ш 42 А м їр Dore Counce СА 1095 
я 1024x4 М» 4 МШ i 
74505 14 25 7415139 Sa 0900/0800/68000 SERIES 271800 1B 2561 aah PATA т 10в141Ғ0 Up.Doa Counter C C 8.05 
иш оп арды FIS а што Bs н шы а Lu A 
74. wilh А А 191 25%х4 ту DA .395 T226AEVK;I Ш  Sfunchon Counter Стр XIL i£ vatuation Katy 9595 
745080 мМ 29 7415148 74574 16 39 | 65028 40 MPUwubClock (MH) &95 | ММ5257 М 4091 рулы ЖУН 255 jia 
711.509 M 19 7415151 745290 М 118 6520 40 Penpheralinter Adale , ‚295 | H6M6P3 74 204848 ‘st COS. 179 30009 1985 Intersil Data Book 10? 59 95 
um М 19 7415153 7415283 В 59 6322 4)  Veisatleintcr Adapler 495 МЗ 44 cae [TEC 1% (1075 pas 
41511 19 7415154 7445289 295 | 653 40 RAM LO, Timer Array . 649 - XMBx8 AKS; DAS. T 
74582 м 19 74.5155 7415248 20 149 6545 40 САТ Controser (CHIC) 4195 Br yer z 20108 Айы! LP RES os He ТӘНЕ HIGH SPEED CMOS 
"SM M ш 7415156 74552 % 295 | сан 28 Ay болин Interface Adopt. 6% 5 3 81928 оло CMS 69 
MSS — M 29 | 74557 4524 4 249 | cmo 40 1 | ТЕ Ж ООШ —. зш das Û 7ANCTSS ШЕР 
741820 M 1% 74.5158 Г 7457 8 29 | ға? 40 Ж Сс то RAM. 495 Мем Ср CONS 4 74H HCH 
751 M 25 740560 16 69 795353 16 119 | со 40 CPU — 8-81 10n Chip Oscilutmn 575 сады Г aot mM di 744C03 TAHCISI 7486253 
AS ү 25 RR i 39 Pon a 1.95 68002Е 4 CPU — 8-94 faternal Clockmq) 595 | 745189 16 *0х1 Fau 1.95 ا جا‎ T 5 ie Д 
7 25 451 69 1415265 39 f 6810 4 128x8 S'alcRAM 195 | 745289 16 thea 295 34259 
mss и m | мән wo | мой s оз | seo 2 шығама, | 35 | — — — — rROMS/EPRIMS—————— — | e EE 746206 
741 в 7415164 49 7415367 19 6821 Permineral InterAdapt.( ! 1% Ц 
LS M 25 795105 18 .79 1458 Б з | awa 40 — Peripheral Imertace Үй (2MH2) 395 = ы n Te, uU j 25 l011 740160 TeHC280 
741523 14 39 74LS100 16 89 745373 0 79 6840 28 Progranimaiiatine . 675 A 24 409040 15005) МИС2532. 3% HC ТАНСТ6І 7HC298 
74837 14 29 744558 16 9) 745374 20 79 68493 40 Programmable Пу Disk Сеит 1995 | нағы 28 üt9zxB (45015), 895 141620 74HCID2 14HC366 
7458 14 29 74051609 16 99 74575 6 (9 | oas 40 CHT Convolier (CRIC) 495 24 10260 — (50). 3% 14027 TANCHG3 ТАНСЗ67 
741542 16 39 7415170 18 149 745377 0 79 RIBAS 80 CAT Controller ІСЕТС)2МН?. 895 Dm 24 204b 4:05) З vonage (544 7AHC30 7AHCIG-t 1386273 
74467018 — 89 74573 18 — 49 745330 M 45 0550 24 Asynchronous Сой Adapter 195 | зію 24 20468 (49005) 249 741032 7AMCIÓS TACIT 
74 S48 16 A 74504 16 39 74.5390 16 109 6652 24 SyntlnuncusSenat Data Ademter аң | E М 2018 CMOS. 19 74ҢС42 ?4HCIOG 74HC390 
MS M 25 141805 168 39 7483033 M 79 [| 6860 24 0-600bps Digitat MODEM 795 | 9n $4 2018 — (350ns! 295 7CSI 7 ANCUS 7180333 
аы и в 7415181 24 149 745399 16 109 СВ00018 B4 МЛ) 16-8:1(8Мн2) 995 Hn 24 401686 MSOs) 249 74NC55 TACT 7340533 
"MS? мМ 35 | 74549 168 395 | 245490 18 109 | easar 40 Generat Purpose Int. Агар 1395 | $3 ы ЕЯ 395 | rra dC TAHC534 
7404 м 2 74590 16 а 14,553 20 195 Ё бый 28  EnhantcüPiog Comm Wiertace (2061) 895 04 098 сты 21V 575 T4HC74 7AHCI9O 71НС595 
mee e 2 | Man SUME a impon "oms MEE К HIE: i Drs 
А 155 : -----------% — 24 10248 tres ed 395 Са 
MS uM 5] m m И ww @ (смойлетевсриеғамып. әт | MN Й 5928 ао ЛУ 385 | Dens | таста MEAD 
[ | - 1 T4HC40 
745900 14 — 39 1415085 № 59 145624 М 195 | m5 « MU-GB _. I | xa 28 800248 يجين‎ IT 205 TARCYO? 74HC195 
741892 M 49 741596 WM 89 741529 68 249 E є mw ps 4М412805 BAM. PA ; rH 28 810208 орда? 219 74HC109 74HC221 Dn 
74.893 14 39 745157 M 89 7456540 201 99 E 8 CPU — 5B: NMOS. 11% f 28 81028 СМД I 695 | incu ТАНС237 73HC4078 
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MORE EXHIBITS. MORE 


SESSIONS. MORE PRACTICAL 


You'll discover new 
ideas...new 
techniques...and new 
products and services at 
Computer Graphics '86, 
the world's largest 
computer graphics con- 
ference and exposition, 
May 11-15, Anaheim. 
You can begin with 
the basics. Or build on 
your already substantial 
experience. 


More than 135 
technical and tutorial 
sessions provide inten- 
sive, up-to-the-minute 
information on every 
aspect of computer 
graphics from AEC and 
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and related services 
from more than 200 of 
the most progressive 


CAD/CAM/CAE to 
business graphics and 
visual communication. 
The 300,000 square 
foot exposition pre- 
sents computer graphics 
for micros, minis and 
mainframes...software | 
packages...peripherals, ШЕ 


¥ AND ANLO SVINCARLANL 


ACT NOW TO ASSURE YOUR 
CHOICE OF SESSIONS. 


Send coupon to: 

National Computer Graphics 
Association 

Department AJ, Suite 200 

2722 Merrilee Drive 


| want more 

information! 

Rush registration materials on 
the Computer Graphics ‘86 
Conference and Exposition 


= to: Fairfax, VA 22031 


“ N z 


Tiüe 


Company 


INFORMATION FOR ALL 
APPLICATIONS. 


COMPUTER 
GRAPHICS '86. 


companies in the 
field—all ready to an- 
swer questions, provide 
demonstrations, and 
introduce you to the 
latest in results- 
oriented applications. 


PLL НЫЕ Mas, 


RESTER TE 


Attend Computer 
Graphics '86—and see 
what the world of 
computer graphics is 
coming to! 


Computer Graphics '86. 
May 11-15, 1986, 
Anaheim. 

You'll see it there. 


ROBOTICS 


AUTOMATION 
IN ORGANIC 
SYNTHESIS 


BY GARY W. KRAMER AND PHILIP L. FUCHS 


In search of the electronic chemist 


THIS ARTICLE WILL cover aspects of 
how we are automating the research 
process for organic chemical syn- 
thesis. We use a robot arm to handle 
the mechanical aspects of the task 
(such as preparing samples) and a 
number of independent, microproces- 
sor-based substations for support ac- 
tivities (such as cleaning the sample 
tubes and controlling the analysis 
equipment). Well explain in detail 


how we аге interfacing support equip- ` 


ment to one of the substations. 

In the day-to-day life of the scientist 
there are occasional periods of great 
excitement, but more often the prac- 
tice of experimental science is routine. 
Many times procedures are repeated 
with only small variations to deter- 
mine the effect of variables or to 
gather enough data for sound statis- 
tical analyses. Organic chemistry is no 
exception. 

Production of a target molecule. 
whether a drug. a natural product, or 
an industrial chemical, often requires 
carrying out a sequence of steps 
where the product from the current 
reaction becomes the starting 
material for the next step. Like all 


serial processes, synthesis schemes 
are adversely affected by weak links. 
Considerable effort is expended to 
improve the low-yielding steps of the 
process. 

In the commercial production of 
chemicals, it is desirable to know the 
precise effects of variables on reac- 
tion rate and yield. This knowledge is 
important in compensating for unfore- 
seen events that can affect produc- 
tion, safety, and economics. When the 
number of variables is large, the 
number of experiments needed to 
find the best set of conditions or to 
map out a reaction profile can be 
astronomical. 

Automation is an answer to this 
problem. In other branches of 
chemistry, most notably clinical 
chemistry, automation of routine pro- 
cesses is common. In organic chem- 
istry, where experimental procedures 
are more diverse, automation is not 
widespread. If automation is to come 
to the organic laboratory, it must be 
flexible enough to allow facile exper- 
imental reconfigurations. 

The introduction of the Zymate 
Laboratory Robot in 1981 by the 


Zymark Corporation (see the "Prod- 
ucts Mentioned" text box on page 
268) greatly enhanced the practicali- 
ty of automating organic synthesis. 
The Zymark robot consists of a non- 
mobile, nonarticulated arm that can 
rotate about its base, can be raised or 
lowered, and can move in and out to 
gain access to a cylindrical work area 
about 14 inches high and 54 inches 
in diameter. At the end of the arm is 
a wrist that can rotate 360 degrees. 
A unique feature of this robotic arm 
is its set of hands. Several different 
hand types (gripper, syringe, etc) are 
available, and the robot can be pro- 
grammed to change hands for dif- 
ferent applications. A self-contained 
system controller and a variety of 
automated laboratory appliances 
(centrifuge, balance, shaker, vortexer. 

(continued) 
Gary W. Kramer holds a Ph.D. from Purdue 
University and is an instrumentation specialist 
with Purdue's Department of Chemistry. 
Philip L. Fuchs is a professor of chemistry at 
Purdue; he has a Ph.D. from the University 
of Wisconsin. They can both be reached а! 
the Department of Chemistry, Purdue Univer- 
sity, West Lafayette. IN 47901. 
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IBM PC Add-Ons 
Shop and Compare! 
QIC-286-AT 


8MHz, 640K, 1.2MB 
Controller & Keyboard $1895 


10, 20 33MB Hard Disk Subsystems 
10МВ + Controller ..... 5419 
20MB + Controller ..... 5479 
20MB FOR АТ (40MS) ..°@25 
External lOMB ......... 55 79 
External 20MB ......... 562 9 
33MB + Controller ..... 5725 


10, 20, 6ОМВ Back-up Subsystems 


10МВ Floppy Tape 

Back-up Drive....... 5425 
20MB Cassette Back- 

up with Controller... 5695 
60MB Streaming Tape 


BEOGRAD i a veis 58 15 


Expansion Chassis 


With 5 I/O slots and 
space for 4 half- 
height drives 


OT ono PCI 5645 
Hayes Compatible Modems 
300/1200 baud 

interme)... snes ee meses 5 І 99$ 
Ya size card............ $2 l 5 

external .............. $299 


(comes with software which 
emulates IBM 3101 and VT 100) 


Floppy Drives 

360K for РС, XT. ......... 599 
360K for AT ............ 5119 
Multifunction Card 


With 0 to 384K Ram, 
Serial parallel port, 


game port, clock 
calendar ............ 5109 


With 384K RAM ....... 5129 
Everex Graphics Edge $265 


Call us today! 


408/942-8086 
800/843-8086 (exp. ca) 


Telex: 5101002379 QICRCH 


30 Day Money-Back Guarantee 


C3 iC RESEARCH 
INCORPORATEO 


489 Valley Way 


. QIC-503 Milpitas, CA 95035 
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ORGANIC SYNTHESIS 


syringe pumps, etc.) complete a 
typical laboratory system. 


THE FIRST-GENERATION SYSTEM 
Although. the Zymark system was 
created to do chemistry, it was de- 
signed with the sample preparation 
phase of analytical chemistry in mind. 
Accordingly, it was given the capabil- 
ities of weighing, mixing, diluting. 
pipetting, and extracting: tasks neces- 
sary to get a raw sample ready for 
final analyses by other instruments. 
Initially, we built our system around 
the robot, using it to do everything. 
However, as the system's capability 
has expanded, our philosophy has 
evolved to using the robot only to 
handle situations that would other- 
wise be difficult to automate. 

The creation of new instrumentation 
often goes through several stages. 
First, a demonstration system 15 
created, which performs some subset 
of the overall task. Its purpose is to 
answer key feasibility questions, high- 


light troublesome areas, and attract : 


resources to the project. Our first- 
generation scheme consisted of a 


> > . 
і мі » 
’ uA т» 


Photo !: The Purdue Automated Synthesis System. phase |. The robot arm stands in 


Zymark system, locally built auto- 
mated room temperature reactors, 
and a semiautomated liquid chro- 
matograph as the analyzer (see photo 
1). The system was managed solely by 
the Zymark controller. The first 
chemical reaction tested was chosen 
not only because it fit the system 
capabilities but also because it was a 
step in a synthesis in need of yield im- 
provement. The system was run open- 
loop; that is, the results from the reac- 
tions were printed out for later inter- 
pretation by the operator. This system 
ran 16 reactions and 240 analyses 
over a 50-hour period. producing a 
significant improvement in the yield 
of the desired material (see the arti- 
cle "Robotic Orchestration of Organic 
Reactions" by А.К. Frisbee, М.Н. 
Nantz, G. W. Kramer, and P. L. Fuchs 
in the Journal of the American Chemical 
Society, volume 106. page 7143. 1984). 


TOWARD THE SECOND 
GENERATION 

Change is inevitable in creating open- 
ended systems such as ours. as to- 


(continued) 


the center of the laboratory setup. Arranged around the arm. starting from bottom left 
of the photo and continuing clockwise are: HP3390A reporting integrator. reagent 
station, reactor station, aliquot archive station, workup station, syringe and needle wash 
station, and sample turntable. In front of the reagent station are three hand parking 


Stations. 


How will you manage the growth 


of PC technology in your organization? 


25 


20 


15 


10 


1981 


Future Directions is different 
from any resource you ve used 
before. It provides you with the 
information you need to make 
complex personal computer man- 
agement decisions. It doesn't 
overwhelm you with lengthy 
product descriptions. 

Designed specifically for busy 
personal computer and informa- 
tion center managers, Future 
Directions is a new loose-leaf ser- 
vice from the premier source of 
information in the personal com- 
puter industry, Future Computing 
Incorporated. 

A new resource for personal 
computer managers. 

Future Directions puts a team of 
experts behind every manage- 
ment decision you make, increas- 
ing your influencing power in the 
decision process and validating 
your selections. 

It gives you more than our 
opinions on today's office automa- 
tion trends. It also provides a 
clear picture of future trends 
in technology. 

A time-saving decision tool! | 
for managers. 

Future Directions is simple to use. 
In 250 pages of easy-to-read 
charts and text, it presents timely 
information on such product 
segments as personal computers, 
software, and peripherals. 

For each product segment, we 
cover today’s most important 
issues and trends, such as net- 


working, site licensing, standards, 


compatibility, artificial intelli- 
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1982 1983 1984 1985 


Millions of Workers with Personal Computers 


1986 1987 1988 1989 


Copyright © 1985 by Future Computing Incorporated, Б: Texas 


Announcing Future Directions: 
The next generation of information 
services for PC managers. 


gence, and more. 

Future Directions leads you 
step-by-step through the impor- 
tant issues affecting product 
selections. First, it presents var- 


ious product technologies. Concise 


charts match technologies to 
types of usage. Once you deter- 
mine how your company will use 
a product, you can compare tech- 
nologies based on price, perfor- 


mance, and other factors. And for 


each product segment, Future 
Directions explores future 
technology trends and indus- 
try standards. 

Most of the information is 
presented in charts, so you can 
quickly find the data you need. 
It’s also indexed for quick refer- 
ences. And you can extract our 
charts to support your decisions 
in management presentations. 
And it’s affordable. 

Priced at $495* Future Directions 
is a management tool you can’t 
afford to work without. By help- 
ing you narrow down product 
alternatives quickly, it greatly 
reduces the number of products 
you need to evaluate before mak- 
ing quantity purchases. If Future 


Directions reduces your evaluation 


process by even one machine, it’s 

more than paid for itself. It will 

also help you avoid mistakes in 

personal computer product 

selection. 

Here's what you'll get: 

п One loose-leaf binder packed 
with 250 pages of timely infor- 
mation on personal computer 


issues and technology trends Money back guarantee. 


n Updates sent every other Because we're confident that 
month Future Directions is the most 

о 12 issues of a monthly valuable resource on personal 
newsletter computer issues and trends, we're 

п Free telephone support offering you a risk-free subscrip- 

The personal computer tion. If you're not satisfied with 

information standard. Future Directions just return it 

Future Computing has set the within 15 days and receive a 


standards for personal computer complete refund. 

vendors. Founded in 1980, Future Order today. 

Computing is recognized as the To order, complete and mail the 
premier source of information on form below or call a Marketing 
the personal computer industry. Representative at 214 437-2400 

All of the information in Future | today. 

Directions is based on our exten- 

sive research, including surveys c 
of end users, distribution channel 

participants, and personal compu- 
ter product vendors. 


"Hil. 


OI want the information I need to Sales Support 
make personal computer man- Future Computing Incorporated 
agement decisions right at my 8111 LBJ Freeway 
fingertips. Enter my subscrip- Dallas, Texas 75251 
tion for Future Directions for 
$495. ($600 international price.) 
ÛJ Please send me more informa- 
tion about Future Directions. 


Name 

Title 

Company 

Address 

City/State/Zip 

Phone (j сөре 


*Price subject to change without notice. 
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days wants become tomorrow's 
needs. Accommodating this change is 
a major design challenge. Flexibility, 
modularity and portability in both 
software and hardware are essential. 

The control-system architecture 
(figure I) reflects these design criteria 
and allows orderly growth. The ex- 
ecutive processor contains the user 
interface, application program, and 
the main control routines. It interacts 
with the rest of the system through 
8-bit managerial processors. These 
managers are the key to the control 
system. They serve as buffers, trans- 
lators, controllers, and isolators. Inter- 
processor communication is carried 
out in a block protocol over serial 
data lines. This architecture allows 
true concurrency while freeing the 
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system from timing constraints. Its 
modularity permits replacement of 
system components with a minimum 
of problems. Isolation of the executive 
from the real-time, bit-flipping en- 
vironment of the managers allows the 
application software to be written in 
a portable high-level language. 

The analysis manager provides a 
good example of the managerial func- 
tion. Most modern chemical analysis 
equipment is smart: that is, its inter- 
nal control systems are processor- 
driven. Many of these instruments 
allow downloading of analytical 
methods, automatic sample injection, 
postprocessing of raw data into mean- 
ingful information, and transmission 
of results. In our work, a sample is 
loaded into the instrument's auto- 


HPLC GC VALVE -CONTROL 
SYSTEM SYSTEM SYSTEM 


ANALYSIS 
MANAGER 


OTHER 
MANAGERIAL 
PROCESSORS 


ROBOT 

MANAGER 
ROBOT REACTOR - REACTOR- REACTOR - 
SUBSYSTEM CONTROL #1 CONTROL #2 77777] CONTROL #8 


SYRINGE - 
CLEANER 
CONTROLLER 


Figure I: Control-system architecture. 
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LIQUID- 
HANDLING 
MANAGER 


pu 
c 
PROCESSOR | 

= 


injector by the robot, a command file 
detailing the processing is down- 
loaded, and, following the analysis, 
the instrument returns the results. 

Unfortunately, there is little stan- 
dardization in the world of analytical 
instruments. Even within a given com- 
pany's product line, the command to 
inject a sample on a high-pressure liq- 
uid chromatograph (HPLC) is not likely 
to be the same as that used on a gas 
chromatograph (GC). However, the 
managerial computer will know these 
details, so they can remain hidden 
from both the user and the applica- 
tion-level software. 

Actual analytical parameters are 
specified by the user during system 
initialization and are stored as 

(continued) 


LIQUID - SENSOR 
SYSTEM 


ADVISORY 
PROCESSOR 
24 


REACTOR 
MANAGER 


REACTOR #1 REACTOR #2 -----4 REACTOR #8 


AW... 
WHAT THE НЕСК! 


ProDesign II 


The Easy to Use CAD System! 


be (8 $9.9 мыңға 


ProDesign IT is one ofthe most advanced CAD packages available B 1 B О М B z R 
‘for microcomputers. We think it's absolutely the easiest to use. —— sed 
With competitive CAD systems priced at$1500 to$2500, wewere (том Bube 207 malple PRIMER. 
posed with the problem of setting our price. "£&oLUlIQM 18. 457 


DIG Тман $ MIRC йы Hats: 


ProDesign II works a wide variety of digitizers and mouse ——À— 
devices. It works with nearly any plotter or printer available for 

the IBM PC. ProDesign II can produce plotter quality drawings 

onordinary dot matrix printers - afeaturefoundexclusivelyon 

ProDesign IL ProDesign II utilizes a virtual screen 4 times the 

size of the physical screen to make it practical to produce draw- 

ings on a normal resolution IBM monitor. ProDesign II is truly 

an outstanding CAD package for the IBM PC and compatibles. 

The question we had to answer was: Even thougn we had abetter PRODESIGN if 
product, should we price it higher than the other CAD systems tM Lass то USE CAD SYSTER" 
on the market? 

We did market studies and calculations We consulted with ONLY $299 
experts. We drew charts and graphs. We used the finest spread- 

sheet programs money could buy. When it came right down to it, 

we still didn't know what to sell ProDesign II for $2995? $2495? 

$1995? We even considered $995. 

Then, in the great American tradition, we said, “AW...WHAT 

THE HECK! Let's see the other guys beat this price!” ProDesign 

II costs $299. At that price, you can't go wrong! 


AW...WHAT THE HECK! 


Why should you get ProDesign II? Four simple reasons: 
l. ProDesign II is easy to use. Youwon'thave to spend 
weeks learning simple functions. 
2. ProDesign II works with the hardware YOU own. 
ProDesign II supports most printers and plotters 
available for the IBM PC, as well as a wide variety 
ағ of digitizers and mouse devices. 
bee ё? 5. ProDesign II can produce plotter quality output 
udis on ordinary dot matrix printers. (The B1 Bomber 
C SHUTTLE DISCOVERY above was printed on an Epson RX-80.) 
THE SPACE U L 4, ProDesign Ilis priced 096 to 8096 below competitive 
products! 


American Small Business Computers MENO eae ee eee | 


кз with 512K RAM and grapnics capability. 
118 South Mill How do you get ProDesign II? See your local computer dealer | 
Pryor, Oklahoma 74361 or contact us. 


J ! ProDesign II - The Easy to Use CAD System! 
918/825-4844 anit 


Back, 
by popular 
demand. 


Just a few years ago, illegal hunting 
and encroaching civilization had all but 
destroyed the alligator population in the 
south. They were added to the official 
list of endangered species in the United 
otates. 

Now alligators have made a 
comeback. 
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intent on preserving this 
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methods files that are downloaded to 
the analytical manager at run time. 
During a run the executive can issue 
a task to the manager. such as "Take 
sample number three and run an 
HPLC analysis using method number 
two.” Upon receiving this command. 
the manager checks to see if the task 
can be done (analytical instrument 
ready and sample three exists) and 
then returns a completion time 
estimate to the executive, which sets 
up a watchdog timer. The manager 
carries out this task by delivering the 
necessary directives to the analytical 
instrument. 

When the results of the analysis are 
available and formatted for transmis- 
sion to the managerial computer, it in- 
terrupts the executive. Uploading the 
results to the executive completes the 
task. If the executive watchdog times 
out, the executive will issue a status 
request to the manager and will ini- 
tiate appropriate action based upon 
the returned status. Fault conditions 
in the analytical instruments are 
reported to the manager, which either 


corrects the problem or passes it up 
to the executive In this way. a 
disparate collection of analyzers can 
be made to look relatively uniform to 
the application software. 

Figure | shows an advisory pro- 
cessor in a dotted box to the right of 
the executive processor. In the future. 
we will probably use an expert system 
and other artificial intelligence (All) 
methods to enhance the capabilities 
of our system. Since this technology 
usually requires special hardware and 
software environments, a separate 
computer seems appropriate. 

Initially, the AI machine will function 
as a consultant to the executive, but 
in time the user interface and applica- 
tion programming functions may 
migrate to this processor. 


CHOOSING THE COMPONENTS 
Requirements for flexibility modulari- 
ty, and expansibility point to a multi- 
card, bus-oriented system. Our choice 
of the IEEE-696 (S-100) bus over 
Multibus or STD-bus systems was 
(continued 
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(203) 623-248] 


Liquid Level Quartz Sensor 
NSG PRECISION CELLS INC. 
560 South Broadway 
Hicksville, NY 11801 

(516) 938-7772 


Optical Liquid Detector 
IVEK CORPORATION 

43 School St. 

North Springfield. VT 05150 


519 Sight Glass Scanner 
SKAN-A-MATIC CORPORATION 
Route 5W 

Elbridge, NY 13060 

(315) 689-3961 


Bantam-meter Optical Sensor 
KONTES SCIENTIFIC GLASSWARE 
Spruce St. 

Vineland. NJ 08360 

(609) 692-8500 


Series 1, 2, and 18 Miniature Teflon 
Solenoid Valves 
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How to go 
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UNIX to DOS 


without 
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your 
standards. 


Its easy. Just get an industry standard file access 
method that works on both. 

C-ISAM" from RDS. 

Its been the UNIX" standard for years (used in 
more UNIX languages and programs than any other 
access method), and it’s fast becoming the standard 
for DOS. Why? 

Because of the way it works. Its B+ Tree index- 
ing structure offers unlimited indexes. There's also 
automatic or manual record locking and optional 
transaction audit trails. Plus index compression to 
save disk space and cut access times. 

How can we be so sure C-ISAM works so well? 

We use it ourselves. It's a part of INFORMIX? 
INFORMIX-SQL and File-it!" our best selling data- 
base management programs. 

For an information packet, call (415) 322-4100. 
Or write RDS, 4100 Bohannon Drive, Menlo Park, 
CA 94025. 

You'll see why anything less than C-ISAM is just 
a compromise. 
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finally made on the basis of cost per 
board function and the authors 
familiarity with S-100 systems. With 
the bus architecture decided, the 
choice of a CompuPro 8/16 was easy. 
At present, CP/M is the base-level 
operating system. However, only the 
terminals, printer, and disks are CP/M 
system devices. The special interrupt- 
driven, multitasking control software 
is implemented as a transient pro- 
gram. This run-time package takes 
contro] of the executive processor, 
relying on CP/M only for terminal and 
disk ШО (input/output) handling. 

If the choice of the executive pro- 
cessor was easy, the converse was 
true of the managers. Many of the ex- 
ecutives requirements also apply to 
the managers. But the managers only 
need to be 8-bit ROM (read-only 
memory)-based machines; disks and 
Operating systems are unnecessary. 
The choice came down to either an 
STD-bus approach or an in-house de- 
signed system. Over the years we 
have built up an extensive 8-bit sys- 
tem that has been used in several 
data acquisition and control projects. 
To aid in the development and main- 
tenance of this system, we also 
created a variety of hardware and 
software tools. We have little ex- 
perience with the STD bus; however, 
it is desirable to use commercially 
available equipment whenever pos- 
sible. Ultimately, we chose the in- 
house design for our first synthesis 
system, feeling that we could get go- 
ing quicker with it. 

Each managerial computer contains 
the same set of core boards: an 8085 
8-bit microprocessor with 19 interrupt 
channels, a status and start-up card 
containing bootstrap PROM (рго- 
grammable read-only memory) used 
during initialization, a real-time clock 
card containing a day/date clock 
(MM58167) and six 16-bit timers (two 
82535), a triple serial interface card 
(three 2651s), and a 64K-byte PROM/ 
RAM (random-access read/write 
memory) card. Other cards, such as 
buffered parallel interfaces, additional 
clock cards, analog-to-digital con- 
verter cards, digital-to-analog con- 

(continued) 
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puter. Because now,there's ALICE to show 
you the way. 
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complete programming environment that 
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Figure 3: Syringe-cleaner subsystem. 
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verter cards, and stepper-motor driver 
cards, are added as required by the 
specific application. The 44-pin bus is 
terminated actively on the backplane 
board. The front panel has LED (light- 
emitting diode) indicators for the 
system states (used during debug- 
ging), a reset button (warm start to 
location OOOOH), and a restart button 
(cold start back to bootstrap PROM). 
A connector on the rear of the front 
panel allows a box with hexadecimal 
data/address displays, halt/run switch, 
and single-step switch to be attached 
for use during debugging. If needed, 
our DMA (direct memory access) 
card, disk-controller card, and disks 
can be added to create a CP/M-com- 
patible development system. 

Each managerial processor has at 
least one 8K-byte PROM, located at 
address ЕОООН, which contains the 
system monitor, debugging routines 
similar to the CP/M DDT (dynamic 
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LEVEL 
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debugging tool) functions, block 
mode communication driver, and in- 
terrupt handlers. When the overall 
system is complete, there will be 
several managerial processors run- 
ning simultaneously. It is impractical 
to provide a terminal for each com- 
puter, and the front-panel displays are 
quite limited. To debug and maintain 
the system, a spy feature is imple- 
mented in each manager. Periodical- 
ly, the manager transmits a message 
from one of its serial channels de- 
scribing its current activity and status. 
We connect the spy lines from each 
manager to a manual multiplexer 
switch connected to a single terminal. 
The system operator selects which 
manager is monitored. If this manual 
method proves too limited, the multi- 
plexer and terminal can be replaced 
with a disk-based system that can log 
the activity of all the managers onto 
disk for postmortem analyses. 
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Much software used by the mana- 
gers will be PROM-based; only vari- 
ables and special routines are down- 
loaded after each master system reset. 


ONE SUBSYSTEM IN DETAIL 

Rather than give a condensed view of 
our entire system, it may be more il- 
luminating to describe in some detail 
one subsystem. currently being built, 
that illustrates several techniques. 
First, a brief description of the robot's 
syringe hand is in order. The hand 
consists of a glass syringe whose 
plunger is driven by a small DC motor 
through rack-and-pinion gearing. A 
potentiometer, mechanically coupled 
to the drive assembly, provides posi- 
tion feedback. Normally a syringe 
hand must be cleaned after each use. 
Figure 2 shows our self-cleaning 
syringe washer. The cleaning process 
involves inserting the syringe needle 
into the lower needle guide, drawing 


Figure 4: Stepper-motor drive circuit. 
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solvents into the syringe barrel one at 
a time, and then expelling them to 
waste, followed by pumping nitrogen 
in and out to dry the syringe. Suffi- 
cient solvent pressure is developed in 
the lower needle guide to provide ef- 
ficient washing of both the syringe in- 
terior and the needle exterior. This 
process uses valuable robot time, 
since the hand must be attached to 
the arm for cleaning. Several other 
hands are available, so the robot 
could be doing useful work if a 
syringe could be cleaned while its 
hand is parked. 

Figure 3 shows a system that 
alleviates the cleaning problem by 
allowing up to four syringe hands to 
be cleaned while parked. A syringe 
washer is placed below each parking 
station, and each hand is equipped 
with an auxiliary set of contacts that 
engage when the hand is parked. 
Parking a hand in its station initiates 


D1 THRU D4 
1N4002 (ТҮР) 


The robot could be doing 
useful work if a syringe 
could be cleaned while 
its hand is parked. 


its cleaning cycle. The controller hard- 
ware for this subsystem is identical to 
that in the managerial processors 
previously described. In figure I, this 
controller is shown reporting to the 
robot manager. However, it may end 
up serving the liquid-handling 
manager or even becoming a full 
manager itself. 

The solvents are stored in large con- 
tainers and directed to the cleaning 
stations by metering pumps driven by 
permanent magnet stepper motors. 

(continued) 
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Solvent levels are 


monitored with sensors 


that make use of the 


reflectance of light passing 
through a glass rod. 


Figure 4 shows the circuitry required 
for driving these four-phase motors. 
The direction line is left high, and the 
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step line is driven from the buffered 
output of an 8253 or 8254 counter- 
timer controller (CTC). Our metering 
pumps (manufacured by Fluid Meter- 
ing Inc.) deliver a fixed amount of liq- 
uid for each rotation of the motor. Sol- 
vent can be delivered at a program- 
mable rate by using the CTC in the 
rate-generator mode. if a fixed 


amount of solvent is to be delivered, 
the rate-generator CTC can be gated 
with the complemented output from 
a second CTC channel that is used in 
the interrupt on terminal-count mode. 
Figure 5 shows one of the CTC circuits 
on our real-time clock card. Easy 
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Figure 5: Real-time clock (CTC) circuit. 
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selection of true or complemented 
signals improves the flexibility of this 
card. 

System reliability is improved by 
several sensors mounted near the 
pump. Solvent levels in the reservoirs 
are monitored using sensors that 
make use of the internal reflectance 
of light passing through a glass or 
quartz rod whose tip is cut to a 
90-degree taper. According to Snell's 
law, when the tip is surrounded by a 
low-refractive-index medium such as 
air, light passing through the rod will 
be totally reflected. When the refrac- 

ы (continued) 
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tive index of the surrounding medium 
is higher, such as with a liquid, a por- 
tion of the light passes from the rod 
into the liquid (figure 6). If a photo- 
detector is placed at the flat end of 
the rod, its output will decrease when 
the conical tip of the rod is immersed 
in a liquid. A simple comparator cir- 


Figure 6: Reflective liquid-level sensor. 
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Figure 7: Optical fluid detector circuit. 
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cuit (figure 7) converts this change 
into a computer-readable signal. A 
version of this sensor. the LOD Liqua 
Sense Liquid Level Sensor, is com- 
mercially available. The simple design 
shown here must be shielded from ex- 
ternal light: however, a more sophis- 
ticated synchronous detection 
scheme (such as the Liquid Level 
Quartz Sensor from NSG Precision 
Cells) can virtually eliminate this prob- 
lem. 

To ensure that the pump retains its 
prime, a flow-through sensor is 
mounted on the pump output to 
detect the presence of the liquid in 
the Teflon tubing leading to the 
distribution valve. This device uses an 
LED and a phototransistor on op- 
posite sides of the translucent Teflon 
tubing to detect the presence of a liq- 
uid. Again a comparator circuit 
(figure 7) provides a TTL (transistor- 
transistor logic) level signal. To shield 
this sensor from ambient light, the 
LED and phototransistor are mounted 
in an opaque plastic block (figure 8). 
and the entire circuit is housed in a 
small black plastic Pomona Box. We 
know of no commercial versions of 
this sensor that are as small as the 
one described, but models that work 
with larger tubing are readily available 


(the Optical Liquid Detector. the S19 
Sight Glass Scanner, and the Bantam- 
meter Optical Sensor). 

A small bellows-type pressure sen- 
sor on the outlet of the pump is used 
to detect an overpressure condition 
due to a fully closed distribution valve 
or a clogged tube. The TTL outputs 
from these sensors are brought into 
the controller through a 16-bit buf- 
fered parallel /О card. Figure 9 shows 
the input section of this circuit. 

The effluent from each pump is 
brought to a four-way distribution 
valve whose exit ports lead to the in- 
dividual washing stations. These 
distribution valves are typical of the 
miniature solenoid valves used in this 
project, which feature small internal 
volume (30 to 60 microliters), high- 
speed operation (8 milliseconds), low 
power drain (12 volts DC, 210 milli- 
amperes), and all Teflon wetted parts 
(Series I, 2. and 18 Miniature Teflon 
Solenoid Valves). Since the current re- 
quired to drive these valves is greater 
than that provided by standard open- 
collector TTL drivers, additional buf- 
fering is provided as shown in figure 
10. The diodes protect the switching 
transistor from the voltage spikes gen- 
erated when the solenoid valve is 

(continued) 
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Figure 8: Liquid-presence detector. 
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GIVES PROGRAMMERS POWER, SPEED AND SIMPLICITY. 
Try this remarkable language, PROMAL, for 30 Days AT NO RISK and... 


We think you'll be thrilled with this 
breakthrough system when you discover 
its power, ease of use, and dazzling per- 
formance on your IBM PC, Apple IIe/IIc, 
or Commodore 64. But we don't 
expect you to accept our claims for 
PROMAL without proof, so we invite 
you to explore the power of PROMAL on 
your own during our 30-day trial period. 


Broken Rules 
Nowthat PROMAL 2.0 has broken 
the rules, a structured language doesn't 
have to be slow, unwieldy and difficult to 
use. PROMAL is fast, elegant, and simple. 


What Is PROMAL? 
PROMAL stands for PROgrammer's 
Micro Application Language. But 
PROMAL is more than a high-level lan- 


guage, it's a total structured program- 
ming development system with a fast 
one-pass compiler, a versatile full-screen 
editor, plus an integrated machine- 

lan e subroutine library. And for 
APPLE and Commodore systems it 


includes a DOS-like system “Executive.” 


Better By Design 
PROMAL was designed from “scratch” 
for optimum performance and ease of 
use on microcomputers. It has a simpli- 
fied syntax with no awkward terminators 


PROMAL 2.0 FEATURES 


COMPILED LANGUAGE 
* Structured indentation syntax 
* No line numbers or terminators 
* Long variable names (31 characters) 
* Global, Local, & Argument variables 
* Byte, Word, Integer & Real data types 
* Decimal or Hex nuniber types 
* Functions & Procedures with passed arguments 
* Predefined DATA of any type 
* Multi-Dimensionil Arrays (any type) 
* Strings & pointers 
* Control statements IE IF-ELSE, WHILE, g OR, 
CHOOSE, REPEAT-UNTIL, BREAK, NEX T. 
INCLUDE, E SCAPE, REFUGE 
* Bit-operators, shifts, type casts 
* Vartables at any memory location 
« Simple Machine Language interface 
* Recursion supported 
* Program chaining and overlays (IMPORT/EXPORT) 
* Separatecompilation of modules 
* Load and runrelocatable M/L progranis 
* Compile errors trapped for Editor 


EXECUTIVE (APPLE II & C64 Only) 
* Command driven, with line editing 
* Multiple user programs in memory at once 
• Function key definitions 
* Progam abort and pause 
* Prior command recall 
* |/O Re-direction & batch jobs 
• "DOS"-like commands: COPY, RENAME, DELETE, 
display FILES, TYPE, HELP ete 
* Memory МАР SET, and display commands 


EDITOR 
* Full-screen, cursor driven 
* Functionkey controlled 
* Line insert. delete, search 
* String search and replace 
* Block copy, move, delete & file read/write operations 
* Auto indent, undent support 


LIBRARY 

* 50 Resident Machine-language commands 
* Call by name with arguments 
* String handling (9 routines) 
° Re-directable 1/0 (STDIN & STDOUT) 
* Formatted numeric output 
* Decimal & Hexadecimal 1/О 

* Block fill/move/read/write 

* Cursor control & line editing 

* Bata type conversion 

* Random number function 


* Real function support (in PROMAL): 
ABS, АТАМ, COS, EXP LOG, LOG10, POWER, SIN, 
SQRT, TAN 

* Modem device support & much more 
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like “;” or “}” and indentation is part 
of the syntax, so structuring your code 
is natural and easy. Just compare 
PROMAL with BASIC in this example: 


Eguivalent Program Segments 


== PROMAL------— 


REPEAT 
PROMPT. AT 5.24, "Add Chg. Quit? 
IFReply А 
ms item 
New ein New.llems + 1 
ELSE IF Reply 
CHANGEltem 
Q 


UNTIL Асру OREM———— --- 


SIC -—- 
пезос = 5:LN = 24:Р RS т СТ ЕМ Qui ; 
11925GOSUB 9490:REM GET R 
11930IF RP$« > А" THEN Тм 
11940 19 = IT: GOSUB O 11920. ADD 


970 


= HEN 
11960 19 = 17:60508 6050: AEM CHG 
11970 IF НР$< >"О" THEN 11920 


PROMAL is readable and understand- 
able. You see the logic from the structure. 
And PROMAL lets you call procedures 
by name- so no more GOSUBs. But 
there's more. 


Slick Editor 


Editing your source is a snap with the 
specially-designed and integrated full- 
screen Editor-it not only helps you 
structure your program, it even finds 
compilation errors – automatically. 


Quick Compiler 

The compiler is a lightning-fast, 
one-pass, recursive descent design. On 
the IBM PC it crunches source to object 
at 2000 lines per minute, and it's 
equally impressive on the Apple and 
C64. And your PROMAL source code is 
portable from machine to machine. 
That means your source can be used on 
all PROMAL target machines. 


Run-Time Speed Demon 
PROMAL blows away Apple II and 
C64 languages from BASIC and PASCAL 

to FORTH. (Send $3 for a copy of our 
full benchmark report.) It's 200096 
faster than BASIC. And on a normal 
IBM PC, the native 8088 code from 
PROMAL beat Turbo Pascal 3.0 by 
10% on the standard sieve benchmark! 


DOS For Those Without 

If you don't have a real “DOS,” then 
PROMAL gives you a true operating 
system environment with the built-in 
operating system Executive. (See box.) 


Order Form far PROMAL 30-Day Trial! 


My s stem is (check one) 
O IBM PC/100% compatibles 
[] COMMODORE 64/128 


Please RUSH me 
[] PROMAL bru: —Compiler, Editor, 


O APPLE Ilc/Ile 


Library, Demo disk, 280-page manual, (Plus Execu- 
tive for Apple and С-643 ard stand- alone program 

eneration pr royalties) 
- $999 5 + 5.00 Shipping & Handling 

nd-User System for c IIc/lle and бүлөдө 
O rw catures of Developer's Version except 
stand-alone program generation (Executive needed 
for rogram execution) 

,9 + 5.00 Shipping & Handling 
L] م‎ hics ToolBox (Apple/C54 опіу)- 20 routines 

for lu-res graphics: windows, clipping, text-on- 
graphics using scaled, rotated, user-defined fonts. 

25.95 + 2.50 Shipping & Handling 


E= 
PROMAL is a trademark of Systems Management Associates, Inc. Turbo Pascal is a trademark af Borland International, Inc. 


Outside Opinion 


Naturally we're enthusiastic about 
PROMAL, but here's what other pro- 
grammers are saying: 


"Excellent. . . an ideal development 

system. . . . Well done indeed!" 
M.T V 
Naperville, Ill. 

"| am... so amazed by PROMAL...1 
cannot believe the high degree of excel- 
lence of this entire package." 

C. B, PRD. 
Ridgeway, New York 

“I don't know that I've ever seen a 
[system] as thoughtfully designed and as 
skillfully executed as PROMAL. Its 
logic and ease of programming are truly 
remarkable. Its speed of execution is 


phenomenal... congratulations," 
Е. CE. 
Alexandria, VA 
Safety In Numbers 


SMA, Inc. has been satisfying cus- 
tomers (over 100,000) since 1982 with 
innovative microcomputer products. Now 
you can join our thousands of satisfied 
PROMAL users, by trying it today. 


Try It For 30 Days On Us 
Send us some bucks and we'll send 
you PROMAL on trialfor 30 days. If for 
any reason whatsoever you are not 

satisfied, just send it back fora 
quick refund of your purchase price. No 
questions asked. No risk. 


How To Order. 

Call TOLL-FREE to order with your 
credit card or use the handy order form 
below to send in your check or money- 
order for your 30-day trial. Don’t wait, 
you deserve the power of PROMAL today! 


1-800-762-7874 


In NC: 919-878-3600 


> 4 2 j9ystems Management Associates, Inc. 
3325 Executive Drive, Dept. PH-6 
Raleigh, North Carolina 27609 


PROMAL runs оп IBM PC/PCir with 192K, 
Commodore 64/128, APPLE IIc, or APPLE Ile 
with 80 Col. 128K Card, 

and is NOT COPY- 

PROTECTED. 


Please charge my 
Г] Visa 

O MasterCard 
[ American Express 


Г] My check is enclosed 
Card Number 


Signature 


Exp.Date 


Name 
Address 
City 
Stale 


— — — 
NC residents add 4М%% sales tax. 
Foreign orders add $20.00 additional shipping. 
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turned off. The capacitor connected 
. from collector to emitter on the 
switching transistor slows its switching 
speed, preventing secondary break- 
down from the turn-off transient of 
the inductive load. Drive for these cur- 
rent boosters is derived from a 16-bit 
buffered parallel I/O card. Figure 11 
shows the output section of this cir- 
cuit. The DP8311 octal peripheral 
driver is used as a medium-power 
(I00 mA per line) open-collector in- 
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verting buffer. The SIP resistor pack 
on the outputs is optional and is not 
used when the power booster circuit 
is used. 

The DC motor on the syringe hand 
that drives the syringe plunger is con- 
trolled by the circuitry shown in figure 
12. The location of the plunger cor- 
responding to the empty and full posi- 
tions is discerned by a pair of com- 
parators that monitor the voltage 
across the position feedback poten- 
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Figure 9: 16-bit buffered parallel input circuit. 
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tiometer in the hand. In this cleaning 
operation, we monitor only the open 
and closed positions of the plunger. 
When given an UP signal from the 
controller, the plunger is allowed to 
slew to the top position: a DN signal 
slews the plunger to the bottom. The 
controller can determine the position 
of the plunger by monitoring the TOP 
and BOTTOM signals. A third input 
signal. HAND PRESENT. detects 
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Figure 10: Valve-driver power booster 
circuit. 


when the hand has been placed in its 
parking station. One subtle feature is 
the internal interlock signal. This 
signal is generated by a magnetically 
actuated reed switch on the parking 
station. The magnet is attached to the 
robot arm. The purpose of this circuit 
is to prevent power from the auxiliary 
contacts from being applied to the 
hand when it is still attached to. and 
powered by, the robot arm. To activate 
the syringe cleaner drive, the robot 
arm must physically back away from 
the hand. 

The final device controlled in this 
application is a standard 120 V AC 
solenoid valve used to turn on and off 
the water to an aspirator that provides 
vacuum for removing the waste sol- 
vent. This valve is controlled by an op- 
tically coupled solid-state relay driven 
directly from a DP8311 output. Liquid- 
presence sensors on each waste line 
are used to help ensure that the wash- 
ing operation actually occurred. 

Having described the hardware, let 
us examine some of the software re- 
quirements. Since this is a subsystem, 
it must be able to communicate with 
a higher-level computer. The commu- 
nication is done serially over an 
RS-232C link in a block protocol, with 
CRC-16 error checking and automatic 

(continued) 
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| out as the pinnacle of per- 
| formance and value. In the 


PC/XT marketplace, that 
product is the ACS-1000: 
4.77 or 8 MHz operation, 1 
Megabyte memory, built-in 
communications, built-in 


«4 floppy disk controllers, even 
a CASI | 


interface—all pack- 


| aged on a single board and 


priced competitively with the 
merely compatible. 
Building on the heritage of 


| the ACS-1000, the ET-2 


plus brings the same stan- _ 
dards of excellence to the AT 
marketplace. 
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through software, throttle 
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to the IBM standard. Or a 
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Walt state. 

As further insurance for 
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on-board memory. As a mā- 


_ jor node іп your network, 
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ports and three serial (take | 
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ports. 

Even with all these fea- 
tures, this American made 
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Figure 11: 16-bit buffered parallel output circuit. 
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Figure 12: Parked syringe hand drive circuit. 


retransmission of bad blocks. The 
most common request from the 
superior processor will be "Which 
syringe hand is clean and ready?" The 
subsystem must answer this question, 
but if no hand is available. it should 
give an estimate of when one will be 
ready. This allows the calling pro- 
cessor to set a countdown timer that 
avoids redundant requests for a clean 
hand when none is available. Another 
interaction with the calling processor 
is downloading a special cleaning pro- 
cedure to be used in place of the 
default method. The local processor 
should be able to handle routine error 
conditions such as a pump losing its 
prime. but it will have to report fatal 
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errors, like being out of solvent, to the 
superior processor. 


A LOOK INTO THE FUTURE 

In the evolution of this project, many 
problems like the syringe cleaner will 
continue to be encountered. Some 
can be sidestepped, others ignored, 
but many will require solutions. The 
software will be formidable, but hope- 
fully the user interface will hide most 
of this so that the system will not in- 
timidate its users. Even when com- 
plete in its present design. our system 
will require input from a highly trained 
chemist to produce useful results. This 
may not always be so. Rapid progress 
is being made in the parallel field of 


computer-aided synthetic design. The 
future marriage of an automated syn- 
thesis system such as ours and a 
synthesis-design computer will result 
in a quantum leap in organic 
chemistry: the ability to design, carry 
out, and optimize the production of 
a material under the guidance of a 
computer. ш 
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The personal computer 
that raised high performance 
to new heights. 


If you work with high volumes of information, | 
you need answers fast. 


You need a personal computer that's up 
to the task. 

Which is why IBM created the Personal 
Computer AT? system. It's changed a lot of 
ideas about business computing. 

The idea of “fast” has become much 
faster. The idea of “data capacity” has 
become far greater. 

There are new definitions of “power” in a 
stand-alone PC. While phrases like “sharing 
files” and “multi-user systems” are being 
heard more often. 

And surprisingly, words like “affordable” 
and “state-of-the-art” are being used together 

Clearly, the Personal Computer AT is 
different from anything that came before. 
And what sets it apart can be neatly summed 
up in two words. 

Advanced ‘Technology. 

If you’ve ever used a personal computer 
before, you'll notice the advances right away. 

To begin with, the Personal Computer AT 
is extraordinarily fast. That's something 
you'll appreciate every time you recalculate a 
spreadsheet. Or search through a data base. 

It can store mountains of information — 
literally thousands of pages’ worth — with a 
single *hard file" (fixed disk). And now you 
can customize your system to store up to 


30,000 pages with the addition of a second 
hard file. 

The Personal Computer AT runs many of 
the thousands of programs written for the 
IBM PC family. Like IBM's TopView, the 
program that lets you run and “window” 
several other programs at once. 

Perhaps best of all, it works well with both 
the IBM PC and PC/XT. Which is welcome 
news if you've already made an investment in 
computers. 

You can connect a Personal Computer AT 
to the IBM PC Network, to share files, 
printers and other peripherals with other 
IBM PCs. 

You can also use a Personal Computer AT 
as the centerpiece of a three-user system, 
with your existing IBM PCs as workstations. 

Most important, only the Personal 
Computer AT offers these capabilities and 
IBM’s commitment to quality, service and 
support. (A combination that can't be 
cloned.) 

If you’d like to learn more about the IBM 
Personal Computer AT, see your Authorized 
IBM PC Dealer, IBM Product Center or IBM 
marketing representative. For a store near 
you, call 1-800-447-4700 (in Alaska, call 
1-800-447-0890). 


The IBM Personal Computer АТ, 
. for Advanced lechnology. 


Little Tramp character licensed by Bubbles Inc., s.a. 
IBM, Personal Computer AT, PC/XT and TopView are trademarks of International Business Machines Corporation. 
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WE BEGIN OUR SYSTEM REVIEWS this month with a look at Canon's A-200 
computer. The unit is based on an 8086 microprocessor running at 4.77 MHz 
and comes standard with 256K bytes of RAM, 16K bytes of ROM, and a 4K- 
byte permanent diagnostics routine in ROM. Other memory features are 4K 
bytes of video RAM if you choose a monochrome monitor and 16K bytes 
of video RAM if you get the unit with the color monitor. Reviewer Peter 
Callamaras was struck by what seems to be a good amount of room in the 
system housing for both expansion boards and a possible hard disk. It comes 
with two half-height 360K-byte 54-inch floppy-disk drives. | 

The Color Fox from Scottsdale Systems started its existence as the Sanyo 
MBC-555 computer. From there, however, some substantial modifications were 
made. The result, according to reviewer John Unger, is something that is 
generally more IBM PC-compatible than the earlier Sanyo but is still less so 
than such offerings as the Compaq or the Zenith Z-150. Mr. Unger makes the 
point that most of the enhancements to the Sanyo to create the Color Fox 
are hardware. | 

David D. Clark, in his review of Ecosoft's Eco-C88 C compiler for Z80 CP/M 
systems. notes that this is an update of a product that was less than sterling 
in its earlier incarnation. Now, however, he feels that the changes made to 
the compiler not only make it worth another look but have improved it to 
the point where he can give it a good recommendation. 

Next, Douglas E. Hall gives us the benefit of his experiences with The Sider 
hard-disk drive for the Apple 1+ and Ile. The 10-megabyte external hard disk 
not only was affordable but was offered with a 15-day free trial that was just 
too much of a good thing to pass up. How well did it live up to its advanced 
billing? As with everything. reports Mr. Hall, there are pluses and minuses. 

Architectural differences between the IBM PC and the PC AT have created 


° a new load of enhancement products that are designed to do for the latter 


what has long been available to owners of the former. A case in point is the 


' subject of a review by TJ Byers: the Advantage! multifunction board for the 


AT from AST Research. You can load the Advantage! with almost 10 times 
the RAM of another AST product, the SixPakPlus, which is designed for the 
IBM PC. What you could wind up with is an extra 3 megabytes of memory 
in a single expansion slot. 

Reviewer Steve King takes a hard look at an integrated software package 
called Enable from The Software Group. Here we have a $695 package claimed 
in its initial version to be a word processor, database manager, spreadsheet, 
and data-communications program. There are a lot of promising aspects to 
the package, says Mr. King, and indeed the producer has refined it in a subse- 
quent version. However, you'll want to read this review for its thoughtful and 
well-documented analysis of a package undergoing evolution. 
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THE SMARTEST BUY 


YOU'LL EVER MAKE: 
20 MBYTES OF AUTOMATIC TAPE 


The Sysgen Smart Image 

More capacity. More features. More value. 
The best-selling tape back-up system for the 
ІВМ? and compatibles gets even better! 

Now the Sysgen Smart Image delivers double 
the storage capacity: 20 Mbytes on a high density 
cassette. It backs your data up automatically. And 
it comes in two convenient versions: The internal 
model, for just $795—or the slim, half-height 
external chassis for $895. 

Only Sysgen gives you unattended back-up. 
Set the Smart Image once, like a VCR, and it will 

back up your data up to twice daily, seven days a 
week. And, if you're using your system, the Smart 


Trademarks; Sysgen, Smart Image- 5у5 рел, Inc. Registered Trademarks: IBM, PC DOS- 
International Business Machines Corporation 


47853 Warm Springs Blvd., Fremont, CA 94539 
(415) 490-6770, Telex 4990843 


Image will wait until you're through, then back up 
your files automatically. That's smart. 


You can't pass up a buy like this. 

You won't find a smarter solution—or a better price, 
Sysgen's entire disk and smart tape family offers an 
unbeatable combination of capacity and value. Our 
systerns are IBM® standard compatible, and 

runall software written 

for current versions of PC 

DOS® Compare 

for yourself: 

For a Sysgen <и Ж. 

dealer _ i j 

near you, 


call 1-800- 

2 SYSGE 
Dept. 22 : 

| €* CMO R РЪСТА ШЕ 3 


REVIEWERS NOTEBOOK 


\ A Je seem to have an endless 
supply of products to review. 

This month, | thought Га give you a 
little preview of what's in store. 

Consider Pocket APL from Scientific 
Time Sharing Corp. (STSC). APLs a 
language that has long been popular 
as a teaching too] but never left 
school with the graduating students. 
One of the reasons why it suffered in 
comparison with other languages was 
the fact that you needed relatively ex- 
pensive and specialized hardware to 
implement it. For example, using APL 
used to mean that you had to have 
at least an 8087 numeric coprocessor 
and a special-character ROM (read- 
only memory). Now, with Pocket APL, 
youcan go about your business with 
nothing more specialized than an IBM 
Personal Computer with 128K bytes 
of RAM (random-access read/write 
memory). Judging from the review 
now in process, this is a complete, 
though compact, implementation of 
APL with extended system and file 
functions, on-line help facilities, and 
sample workspaces on one disk. 

On the other hand, Pocket APL 
looks like a learner's tool in that it em- 
phasizes user-friendliness, and it 
would probably be of more use to 
you if your applications are going to 
be small. Further, it has at least one 
serious disadvantage in that it limits 
its workspace to 64K bytes, regardless 
of the size of the memory on your 
machine. You can get versions of APL 
from STSC that are more full-featured 
(greater memory utilization, full-screen 
editing, graphics, €tc.). However, these 
implementations are proportionally 
more expensive than Pocket APL and 
are the ones you'll want to keep in 
mind if your learning experience on 
the compact version piques your in- 
terest about going further. The review 
reveals that the language has some 
surprising capabilities. 
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"— reviews we've got ә for 
the months ahead include one on 
Ericsson's laptop portable computer. 
The company announced several 
months ago that it would no longer 
be selling this attractive, plasma- 
screen unit in the United States— 
which turned out to be both true and 
not true. Ericsson will no longer sell 
the computer line through retail 
outlets or through normal computer 
distributors. The computers will be 
available directly from the company, 
Ericsson tells us. (Ericsson telecom- 
munications equipment is still being 
actively sold.) BYTE's readers through- 
out Europe will still be able to pur- 
chase the Ericsson laptop through 
normal channels. Whether or not the 
computer is worth the extra trouble 
it will take to own one in the US. is 
a good question. Were hoping this 
review will provide enough informa- 
tion to make it answerable. 


A n interesting example of resur- 
gence is the Ace 2000 series 
from Franklin. The reorganized com- 
pany claims that the 655С02 pro- 
cessor used in its Apple Il-compatible 
machine is functionally identical to 
the 65С02 used in both the lle and 
ІС and is therefore a true work-alike 
for the Пе, II+, and Ilc. Its "Franklin 
DOS" operating system is claimed 
compatible with both Apple DOS 3.3 
and Apple ProDOS as well as being 
faster on disk-access functions. Fur- 
ther, it comes with its own version of 
BASIC in ROM. Franklin is now pro- 
ducing the Ace 2000 in models 
equipped with two, one, or no disk 


drives, and the monitor is an extra- 
cost option no matter which model 
you buy. As to price, the no-drive 
system was introduced at $699, with 
the one- and two-drive models cost- 
ing $849 and $999, respectively. Stan- 
dard features include 128K bytes of 
RAM, capability for 80-column dis- 
play and double high-resolution 
graphics, and a parallel printer card. 
With a 67-watt power supply. it has 
more than enough power to support 
a hard disk. 

All in all, you seem to get quite a 
bit for your money. We expect to have 
more to report when the review final- 
ly appears in print. 


\ ) / ете also looking at a review of 
an interesting data-storage and 


-retrieval device for the Commodore 
64. Called the Quick Data Drive, from 
Entrepo Inc., it reads and writes data 
on miniature wafer-tape cassettes. The 
company claims its unit is not only 20 
times faster than a cassette drive but 
is also faster at loading programs than 
the Commodore disk drive. Tape-loop 
lengths vary from a 56K-byte capaci- 
ty of 20 feet up to a 62-foot model 
that will hold more than 170K bytes 
of data. You can designate up to 255 
files on one wafer. A number of other 
intriguing aspects to this drive could 
make it worth investigating if you have 
a Commodore 64, and there are a 
number of things you're going to have 
to live with that may or may not pres- 
ent problems in your particular appli- 
cations. 

Other review topics for the near 
future will be: C compilers, expert-sys- 
tem development tools, high-speed 
modems, text- and data-compression 
products for storage and communica- 
tions, more full systems, and periph- 
erals from hard disks to printers. 

—Glenn Hartwig 
Technical Editor, Reviews 
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WHAT YOU SHOULD, WHAT YOU SHOULD NOT, NOW AND LATER 


You don't want to buy a multi-user system 
without a PC file server capability. You don't 
want to buy a PC file server without a multi- 
user capability. The Multi-User File Server 
(MUFS) is what compliments your needs in 
performance, growth, ane cost. 


Selecting the right Ie = 
computer system is the |=. x - 
most crucial require- |, 
ment for your company "= 


¥ growth, because of ever- 

| increasing demand in 

© computer performance and 
1 capacity. The computer 
you purchase now should 
not be a bottleneck later. 


JC Multi-User, Multi-Processor, File Server is the 
only computer system you can afford to 
speculate. And Nothing else. . . 


= = 161 Whitney Place 
= ==. = Fremont, СА 94539 
= = 415/659-8440 TLX: 910-381-7041 


ә _ JC INFORMATION SYSTEMS 


In Australia: Synax Systems, Ctr. Pacilic Hwy & Beaconsfield, Lindfield N.S.W. Australia 2070, Tel: 467-1166 TLX: (790)25468 
In The United Kingdom: Interam Corporation 62 Weir Road Wimbledon, London SW19 SUG, England, Tel: 879-1888 TLX: (851)8954072 
In Europe: COSTEC Gmbh Hollandische Strasse 19, 3500 Kassel, West Germany, Tel: 56147268 TLX: (841)99695 
АВЕСТА System АВ Ekensbergsvagen 117, 5-171 41 Solna, Sweden, Tel 898-5790 TLX: (854)08986790 


An IBM 
PC-compatible 
with room 


to grow : 


BY PETER V. 
CALLAMARAS 


Peter V. Callamaras is a captain 

in the U.S. Air Force. His interests 
are computers, model railroading. 
photography, reading, and physical 
conditioning. He can be contacted 

at POB 408, Scott Air Force Base. 
IL 62225. 


SYSTEM REVIEW 


he Canon A-200 computer system 

is a three-piece unit consisting of a 

video display, a keyboard, and the 
computer itself. The computer is built 
around an 8086 microprocessor running at 
4.77 MHz. 

The A-200 comes standard with 256K 
bytes of RAM (random-access read/write 
memory) and 16K bytes of ROM (read-only 
memory). A 4K-byte permanent diagnostics 
routine executes when you turn the power 
on. With the monochrome monitor, you get 
4K bytes of video RAM; with the color 
monitor, you get 16K bytes. You also getan 
RS-232C port, a Centronics parallel port, 
and a place to plug in an 8087 numeric data 
processor. 

Five IBM PC-compatible slots are built in- 
to the A-200, but you can use only four, 
since one is for the video-interface card. 
Twc.of the slots are on a 16-bit data bus 
(one is used by the video-display adapter); 
the other three are 8-bit. One nice feature 
is the ability to add 256K bytes of RAM 
(from Canon) without using any of the re- 
maining four expansion slots. You can go 
to a 512K-byte system and have four slots 
left for expanding. 

The system reviewed had two half-height 
360K-byte 54-inch floppy-disk drives. | saw 
no mention of a hard disk from Canon, but 
the system should accept any third-party 
IBM-compatible drive with no problem. 
|Editor's note: Canon now Ras A-200 systems with 
a 10-megabyte hard-disk drive and a 360K-byte 
floppy-disk drive.| 

Internally, the drives take up most of the 
front right-hand side, the power supply and 
fan are behind the drives, and the expan- 
sion slots are on the left. There appears to 
be plenty of room for the necessary work- 
ing space when you add boards. The ROM 
chips are readily accessible, just behind the 
left-hand disk drive, so any updates would 
be simple to make. Reading the names on 
the various components inside makes it evi- 
dent Canon has gone to some pretty good 
subvendors for parts, with drive com- 


Canons А-200 


ponents from Sankyo and a Kyocera power 
supply/fan case (used in the Radio Shack 
Model 100 and the NEC PC-8401A laptop 
portable). One concern | have is how well 
the fan would do in cooling added com- 
ponents, since there doesnt appear to be 
any venting to draw air across the 
expansion-slot area. With a “full house" 
system, any potential for overheating needs 
to be considered. 


THE KEYBOARD 

The keyboard is a standard IBM PC-style 
unit with 10 function keys on the left side, 
a OWERTY keyboard in the center, and a 
numeric keypad on the right for a total of 
83 keys. Unfortunately, Canon duplicated 
the IBM keyboard without any improve- 
ments—not even status lights on the Caps 
Lock key or a decent-size Return key (see 
photo 1). While the keyboard appears plug- 
compatible with the IBM PC (so you could 
use a third-party or IBM keyboard if 
desired), Canon could have made a lot of 
friends by improving the keyboard. The keys 
have a very light yet comfortable feel but 
offer no resistance or feedback when 
pressed. You can end up with a string of the 
same letters if you arent light-fingered. | 
liked the keyboard, despite its shortcom- 
ings, because of the quiet keys. 


THE DISPLAY 

For the video display, you have a choice of 
color or monochrome (P-39 green) units 
mounted in a swivel/tilt housing that works 
nicely. | could just set it and forget it. The 
display is connected with a nine-pin cable 
running between the rear of the computer 
and the monitor. 

The monochrome unit gives you the stan- 
dard 80-character by 25-line display, but it's 
with the color monitor that the A-200 really 
shines. The color monitor is rated at 40/80 
characters by 25 lines with a total of 16 
colors available. You get 640 by 200 pixels 
in black-and-white mode and 320 by 200 


(continued) 
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6. DaVinci was 
not only a great artist, 
he was also a great 
engineer and architect. 


His innovative designs А Da 
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е Compatible with IBM, PC/XT, } 128 
and clones. 


* On-board video multiplexer № | 
Allows a single monitor to be ? 
both normal text and рғардіб P on 
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е Standard resolution of 640 by 400, 16 colors with 
128K of video ram on the Silver Card. 


е Maximum resolution of 1024 by 1024, 16 
with 512K of video ram on the Gold Card. 


е Expansion connector: 
Allows upgrades which extend and enhance he 
features of the basic card —no more obsolete 
hardware. Planned extensions include: 


е 256 colors (8 bits/pixel) displayable fro 
pallete of 262,144 colors. 

* 512 colors (9 bits/pixel) displa yable from a pallete к 
of 16,777,216 colors. — 

* Display characteristics are fully programmable 

е Interlaced mode allows use of low cost monitors. 

е Non-interlaced mode f or flicker-free display 

е Display size ир to 1024 by 1024 (40M Hz bandwidth.) 


* Flash hardware enable/disable on 4 colors (Layers) allows any of 2 
PF specified layers to be temporarily ‘‘disabled” i.e., erased, then Y 
т г сап be “enabled”, i.e., рш back on the screen without being 

амп. This greatly increases speed of use. 


,-] "Light pen input port. (Permits a light pen to-be used as а / 
i pointing or pick device) | л 


. ® Hardware рап and zoom support. (Allows smooth tf 
panning, and zoom up to 16 times magnification)  , '/ 


* Compatible with existing software including өзар 
“peed, VERSACAD, MasterCAD, etc. 

oftware support. Planned software includes / 

d Тып emulation, Graphics support library. 

tst and bring your PC 

E life! VIVA is versatile, state 

E. v art quality at a price 
_ you сап afford. Call today 


and we’ ‘ll be there—QDP! | 
VIVA Da VINCI! t 
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p-cad isa. trademark o f Electronic Design Automation * AutoCAD is a trademark o f Autodesk Inc. • VERSACAD is a trademark of Тат Systems, f 
VIVA and MasterCAD is a trademark o f QDP Computer Systems, Inc. * ІВМ is a trademark of International Business Machines. 


AT A GLANCE 


Name 
Canon A-200 


Company 

Canon U.S.A. Inc. 

One Canon Plaza 

Lake Success, NY 11042 
(516) 488-6700 


Components 

Processor: 8086, 4.77 MHz 
Memory: 256K bytes 

Mass storage: Two 5%-inch 
double-sided double-density 
floppy-disk drives, 360K bytes 
each 

Display: 80.columns by 25 
lines, 640 by 200 pixels 
(black-and-white); 40/80 by 
25, 320 by 200 pixels (color) 
Keyboard: 83 keys, including 
10 function keys and numeric 
pad; IBM PC layout 

/О interface: Centronics port, 
RS-232C port, five expansion 
slots (two 16-bit, three 8-bit) 


Software 
MS-DOS 2.11, GW-BASIC, 
diagnostics 


Options 
256K-byte RAM module 


Documentation 
Manuals for software and 
machine 


Price 

A-200 M2 (256K memory, two 
floppy-disk drives, mono— 
chrome monitor) $2195 

A-200 C2 (256K memory, two 
floppy-disk drives, color 
monitor) $2695 


ЕЕЕ 


BUNDLED SOFTWARE PACKAGES 
0 2 4 6 


[О canon a-z00 


The Memory Size graph shows the standard 
and optional memory availabie for the three 
computers under comparison. The Disk 
Storage graph shows the highest capacity of 
one and two floppy-disk drives for each system. 
The Bundled Software Packages graph shows 
the number of software packages included with 


DISK STORAGE (K BYTES) 
0 400 800 120 


each system. The Price graph shows the list 
price of each system with two high-capacity 
floppy-disk drives, a monochrome monitor, a 
printer port and a serial port, 256K bytes of 
memory (64K bytes for 8-bit systems), and the 
Standard operating system and BASIC inter- 
preter for each system. 


JANUARY 1986 • BYTE 


0 1600 2000 


295 


The rear view of the Canon A-200 shows (from left to right) the blower 
fan, power cord receptacles, serial port and parallel port, and ex- 
pansion slots. 


DISK ACCESS IN BASIC (SEC) 
250 
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SYSTEM UTILITIES ( SEC) 


4] IBM PC 


The graph for Disk Access in BASIC shows how long it takes to write 
a 64K-byte sequential text file to a blank floppy disk and how long 
it takes to read this file. (For the program listings see June 1984 BYTE, 
page 327, and October 1984, page 33) In the BASIC Performance 
graph, the Sieve results show how long it takes to run one iteration 
of the Sieve of Eratosthenes prime-number benchmark. In the same 
graph, the Calculations column shows how long it takes to do 10000 
multiplication and 10,000 division operations using single-precision 


Inside the A-200. At the lower right are the expansion slots; the power 
supply is at the lower left. At the upper left are the floppy-disk drives. 


BASIC PERFORMANCE (SEC) 
250 


25 


10 


Ж/Д APPLE ILE 


mat and copy a disk (adjusted for 40K bytes of disk data) and to 
transfer a 40K-byte file using the system utilities. The Spreadsheet 
graph shows how long the computers take to load and recalculate 
a 25- by 25-cell Microsoft Multiplan spreadsheet where each cell 
equals 1.001 times the cell to its left. The tests for the Canon A-200 
C2 computer used MS-DOS 2.11 and GW-BASIC. The tests for the 
Apple lle were done with ProDOS (except for the spreadsheet, which 
was done with DOS 3.3). The IBM Personal Computer was tested 


numbers. The System Utilities graph shows how long ittakesto for— with PC-DOS 20 and BASICA. 
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REVIEW: CANON A-200 


Photo 1: Keyboard of the Canon A-200 computer. It is identical to the 
IBM PC keyboard. 


pixels in four-color mode. This is a 
crisp, comfortable monitor to view, 
and I had no problem with text and 
graphics. Since you can mount the 
monitor on top of the basic computer 
system, the whole unit takes up only 
17% by 15% inches. 


SOFTWARE AND MANUALS 

Other items that come with the A-200 
are MS-DOS 2.11, GW-BASIC 2.02, 
manuals for each, a 72-page manual 
for the computer, a self-prompting 
diagnostics disk, and a short pam- 
phlet about the monitor. The manuals 
for DOS and BASIC (about 167 and 
335 pages, respectively) are mainly 
for reference; you will have to supple- 
ment them with outside material if 
you don't know how to program in 
BASIC or want to work extensively 
with DOS. They are definitely not 
novice-level “how-to” manuals. The 
system manual is fairly well done and 
leads you through setup and opera- 
tion. | did have a problem when it 
came to booting the system up the 
first time due to the manual's orga- 
nization. 1 followed the manual in a 
serial fashion. I inserted a disk and 
then waited for it to boot; it wasn't 
until ! turned to the next page that I 
read you're supposed to push in the 
head-lock button. The head-lock but- 
ton actually has a dual function: to 
pop a disk out and to raise and lower 
the head. Warnings placed on a 
folowing page are seldom read in 
time, so they should be on the same 
page as the actions they relate to. 


Other than that slight anomaly, the 
manuals do their job in helping you 
get the system up and running. 


IBM COMPATIBILITY 

The main question most users will 
have is just how IBM PC-compatible 
the system is. Happily, it is very PC- 
compatible. As mentioned earlier, the 
system comes with MS-DOS and GW- 
BASIC, so no problems there. The 
system also booted with PC-DOS 2.1 
and 3.0, and I did not notice any prob- 


lems. 1 also ran compatibility tests | 


with WordStar, Lotus 1-2-3, and Flight 
Simulator, all without problems. Other 
programs (including FlashCalc, Dollars 
and Sense, and Statpro) also ran with- 
out any noticeable problems. Canon 
claims to have tested 400-plus pro- 
grams, and the only programs 
reported to have had any problems 
were some games, but Canon men- 
tions no names. 


CONCLUSION 

Overall, І found the A-200 with color 
monitor to be a very attractive system 
in terms of both looks and capability. 
| enjoyed using the system, and the 
color monitor is absolutely outstand- 
ing. It has been said that the Japanese 


_ incursion into the U.S. computer 


market follows their classic motto, 
“Take a product and then make it a lit- 
tle better and a little less expensive" 
While the Canon A-200 is not a quan- 
tum leap over the IBM PC. it is a less- 
expensive alternative in a capable 
package. M 
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Diskettes BY WCenTech 


The Colorful Solution to Data Organization™ 


TIMELESS WARRANTY 
55-00 CT'Y.100 DS- we” 


“696 ....... 896 
“856... “21! 


xx gg Color Bulk 96 TPI M. 19-4 * 
13 Жж 


DS-HD 
100% error-free beyond 75% к level. | 
Available in 13 useful assorted colors. 
Custom Labeling/Branding available. 

Ж Color Bulk w/Tyvek sleeves add вс. Label Kits 2c, 


IBM РС-АТ Compatibile Colar Bulk 


ЖК Pre-packaged in Plastic Library Case/12. A $4.95 value case 


*FREE 3M 
Hip 'n' File" Offer 


ШЕ ыы. WARRANTY 
QTY. 5 BOXES 05-00 


51 29% 
A 


$679 
3 E 7136 TPI W/FREE FLIP 'N" FILE *$2 9 


"ad 


tor 20c/disk extra. 


#54 80 
Жуу» 


96 TPI 


High Density w/free Flip тү File DS-HD 
3M Headcleaning Kit 

3M Data Cartridges (o0c-1000) 
DC-3000XLP 


* Price ааг EZ ПП par box кшш beck from 3M. 


VWeentech “Black” Diskettes 


TIMELESS WARRANTY 
SS-DD QTY. 50 DS-DD 


196 499% 


Factory fresh in boxes of 10 with Tyvek 
sleeves, user ID labels, write-protect tabs and 


1% reinforced hub ring. 5209 


B-inch soft or hard 


Nashua "Boxed" Diskettes 


LIFETIME WARRANTY 
SS-DD ¢ : DS-DD 


156 lg = 856 
4" ў" | 


3:5735 TPI 
Factory fresh in boxes of 10 with Tyvek 
sleeves, user ID labels, write-protect tabs and 
reinforced hub ring. $2. 59 


High Density for IBM PC-AT Compatible 
100" s By Leading American 


Error- [ U LK Media Manulacturer 


Free one of the top 2 


LIFETIME WARRANTY 


SS-DD QT Y. 100 DS-DD 


ase "тә 656 


Tyvek envelope 6¢ ea. Labels . 2% 
PRINTER "IB BONS из DISK ST ‘RAGE 


Anyay Media Mate 


Disk Minder 1-75 | 
Micro Disk Minder-36 . E 15 


bed aH aE! We wil better any 
lower delivered price on the same products 
and quantities advertised nationally. 
ERMS: FREE USE OF VISA AND MAS- 
TERCARD. American Express also accepted. 
Shipping: Add $3.00 per 100 diskettes or frac- 
tion thereof. Other items add $3.00 for disk 
e or headcleaning kit or dozen ribbons 
or C.O.D. orders. P.O. accepted from oe. 
nized institutions and schools on 2%-10 Ne 
ЗО. Utah residents add SA™% sales mr. 


| Minimum order $30.00. 


TOLL FREE ORDER LINE: 


1-800-233-2477 


INFORMATION AND INQUIRIES: 


1-801-942-6717 
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YOU CAN'T GET 
A GOOD FEEL 
FOR A 
SOFTWARE 
PACKAGE 
FROM AN AD. 


If you're searching 
through the ads in this 
magazine for the 
"right" software pack- 
age, qood luck. 


Let's say you're looking for a 
data base manager. You read a 
dozen ads. Each one offers its 
list of features. Each one talks 
about the ideal combination of 
power and ease of use. And 
each one promises to "solve 
your problems", "answer your 
needs", or both. 


Don't Believe Anybody 

We could make the same claims 
for DATAEASE. Even before 
Release 2.5, tens of thousands 
of users made DATAEASE the 
corporate data base standard.: 
We could tell you that they 
found DATAEASE to be an invalu- 
able productivity tool because of 
its fully relational capabilities, full 
screen editor and unique combi- 
nation of menus and com- 
mands. But don't believe us. 


More than 100 reviewers from 
major publications agree with 
our productivity claims. Data 
Decisions called DATAEASE “per- 
haps the most effective blend of 
ease-of-use and performance 
available for PC users to date.” 
But don't believe the reviewers. 


Application developers, MIS/DF/ 
IC managers, and all kinds of 
other users from Fortune 1000 
companies throughout the 
country have reached strikingly 
similar conclusions. A user at 
General Instruments reports 
that “those same factors that 


Scandinavia 


Switzerland, France 


make DATAEASE preferable for 
non-programmers — ease of 
use and speed of development 
— make it the program of 
choice for many technical types, 
too." But don't even believe 
other users. 


Nobody knows what you know. 
Even if all these people are 
absolutely right about 
DATAEASE, does that mean it's 
the right product for you? 


The best way to know if 
DATAEASE fits your needs is to 
get your hands on our free sam- 
ple diskette. Fifteen minutes 
with the sample will give you a 
feel for our best DATAEASE yet 
— Release 2.5. It has features 
that appeal to all users; from 
developers to data entry people: 
^ complete procedural lan- 
Guage; quick reports at the 
press of a button; a direct inter- 
face to Lotus 1-2-5; the ability to 
move rapidly frorn file to file on a 
common piece of data; and 
built-in scientific, mathematical, 
financial, date, time, and strinq 
functions. 


Productivity takes more 

than a good product. . 

It takes a qood company, too. 
Buying a software packaqe is 
the beginning of a relationship. 
Technical support, product 
upgrades, special corporate and 
dealer programs and informa- 
tional seminars should all be 
part of this relationship. If the 
only thing you qet is a product, 
forget about productivity. At 
Software Solutions, you find 
more than a product. You find 
software solutions. 


©1985 Software Solutions, Inc. 
Trademarks are of their respective companies. 


United Kingdom 


Find out for yourself. 

The advances in DATAEASE's 
Release 2.5, and the support 
behind it, offer you practical 
advantages that leave all the 
other data base managers far, 
far behind — including R:Base 
500098 and dBase |119 But 
don't believe us. Call or write for 
information and your free sam- 
ple diskette today. 


I 


Software Solutions, Inc. 


CALL OR WRITE FOR YOUR FREE 
SAMPLE DISKETTE. 


Send information and a free DATAEASE 
sample diskette for my PC (check one): 


LJ IBM [ | WANG a DEC | ТІ 


Include materials relating to: 


F Corporate Client, 8 Retailer 
a MIS/DP/IC Professional |] VAD 


a Other 


Mame: 
Title: Phone: 
Company: 

Sreet 


State: 


City: 
Mail to: 


ep: 
BYT 1/86 


Software Solutions, Inc., 
12 Cambridge Drive, 
Trumbull, CT 06611 Telex: 705972 


Don't like samples? Then just call us. We'd 
be happy to talk about your information 
management needs and advise you. 


800-245-5125 


aE 22%- Ge Ge ee ibo npe m Ee ee ees ids eee ee Ee, Ee, vasco ee ee Hid mucus ee, eee EER ee ee EF 


West Germany, Austria 


WestSoft A/S, Alesund, Norway; (47) 7 1-41141 Softsource, S&A 1222 Vesenaz, Switzerland; 022-5518-55 Sapphire Systems, Essex; 01-554-0582 M&T Software Verlag. Munich; 089-461 5-0 
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Meet Ihe Princeton 
Graphic Systems Family 


The right monitor at the right price. Princeton Graphic Systems offers you a complete family of high 
performance personal computer monitors. Monitors that deliver the compatibility, resolution, and reliability 
you need for any application and any budget: from word processing to sophisticated business graphics. 


HX-12E. High resolution RGB 
monitor 640x350 lines noninterlac- 
ed - .28 mm dot pitch -Compatible 
4 is NEC with IBM Enhanced Graphics 
LAT UE = Adapter -Nonglare screen -$785 


I 8 | 
ТЕ 

я ^: 4 197 
ndi | 


МАХ-1 2. Amber monochrome 
-720 x 350 lines -Enhanced to in- 
terface with IBM color or 
monochrome adapter card 
-Nonglare screen -Can display 16 
shades of amber -$249 


HX-1 2. High resolution RGB 
monitor -640 x 200 lines 
noninterlaced -.31 mm dot pitch 


tube-Nonglare screen -$695 , 
CWA 


HX-9/9E. Nine inch, high 
resolution RGB monitor non- 
interlaced -.28mm dot pitch tube Ҹ 
-9E compatible with IBM Enhancec 
Graphics Adapter -Nonglare screen 
-Green/amber switch -Apple/IBM 
colors - Etched dark glass screen 
-5650/5780 (9E) 


к RAB monitor 640x480 lines 
m ioninterlaced - .26 mm dot 
pitch - Analog input allows 
for the display of 4,096 
possible colors -Compatible 
with IBM Professional 
Graphics Adapter -Nonglare screen -$999 


SR-1 2. Super-high resolution RGB 
monitor -640 x 400 lines noninterlaced 
-.31 mm dot pitch tube - Nonglare screen 
- Requires interface card -$799 


Princeton Graphic Systems. The only real choice. 

For office or home use, Princeton Graphic Systems has a monitor that's right for you. Inquire 
at your local computer store about our complete line of high resolution color and monochrome 
monitors; monitors that live up to the Princeton Graphic Systems 'tradition of quality, perfor- 
mance, and value. Princeton Graphic Systems. 601 Ewing Street, Bldg. A, Princeton, N.J. 
08540. (609) 683-1660 Telex: 821402PGSPRIN (800) 221-1490. Ext. 304. 


l'rinceton accessory product line. 
Undergraduate tilt/swivel monitor base, 
ColorView card, Green/Amber switch, RGB-80 card IBM ІВМ Enhanced Graphics Adapler, and IBM Prolessional Graphics Adapter are trademarks 


== of international Business Machines, Inc. Compag is a trademark o! Compaq Computer Com 
and Scan Doubler card. Corona is a trademark of Corona Data Systems, Inc. Apple is a trademark of Apple Computer 
Corp. PC World |5 a кабета of CW Communications Inc, 58-12 screen courtesy o! Mouse 
Systems, Inc. 
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Scottsdale 
oystems 
enhances 
Sanyos 
MBC-555 


BY JOHN D. UNGER 


John D. Unger (POB 95, 
Hamilton. VA 22068) is a 
geophysicist for the U.S. government. 
At work he investigates the causes 
of earthquakes; at home he tries to 
keep up with the programming 
efforts of his two teenaged sons. 


Color Fox 
S 


cottsdale Systems has taken the 
basic Sanyo MBC-555 computer 
and put it together with some major 
hardware upgrades to create the Sil rer Fox. 
Scottsdale has replaced the 40-track 
double-sided double-density (DSDD) disk 
drives with 80-track double-sided quad- 
density (DSOD) drives for a formatted disk 
capacity of 800K bytes per drive. Included 
with the Silver Fox is бапуо5 video RAM 
(random-access read/write memory) expan- 
sion board, which makes the computer 
much more IBM PC-compatible than the 
standard Sanyo MBC-555 and allows it to 
run Lotus 1-2-3 and other PC-compatible 
software. Besides the packages normally 
bundled with the Sanyo MBC-555, Scotts- 
dale Systems adds more programs, includ- 
ing the new operating system needed to use 
the high-capacity disk drives and the video 
board. 

Scottsdale Systems has also added an 
NEC color monitor to the basic Silver Fox 
and dubbed this combination the Color 
Fox. The Color Fox is the model | review in 
this article, and unless otherwise stated, the 
only difference between the Silver Fox and 
the Color Fox is the monitor. 

What you get when you buy a Color Fox 
is a complete computer system with suffi- 
cient software to carry out all the most com- 
mon tasks that a microcomputer is called 
upon to do: word processing, spreadsheets, 
database management, and running BASIC 
programs. However, the Color Fox cannot 
be considered a "true" IBM PC-compatible 
machine like the Compaq or Zenith Z-150. 
If you must have some special piece of soft- 
ware for your specific application, make 
sure there is a version that runs on the 
Color Fox, either with or without the video 
RAM expansion board. 


HARDWARE 

The principal enhancements to the Color 
Fox are hardware, so | will spend most of 
the review discussing these aspects. As I 
mentioned, the basic hardware of the Color 


SYSTEM REVIEW 


Fox is pure Sanyo. In spite of the new label 
on the front of the computer (see the photo 
in the "At a Glance" section). the plate with 
the serial number on the rear of the review 
machine reads "Sanyo МВС-5 55-2:' 

The most apparent difference between 
the Color Fox and the Sanyo MBC-555 is 
the substitution of the standard DSDD disk 
drives with two DSQD drives. The drives, 
TEAC model FD-55F, can read and write 
disks formatted in all the standard MS-DOS 
40-track formats, either single- or double- 
sided. With a special operating system from 
Scottsdale Systems, the drives can read and 
write disks formatted with either 8, 9, or 10 
sectors and 80 tracks for a maximum 
capacity of 800K bytes per drive. This 
special operating system is essentially a 
modification of MS-DOS 2.11 written for the 
Sanyo. It’s called HAGEN-DOS. The com- 
puter must be booted with this special 
operating system to take advantage of the 
increased disk capacity. 

These high-density drives are significant- 
ly noisier than either the original single- 
sided or the DSDD TEAC FD-55B drives | 
now have in my Sanyo MBC-555. The noise 
appears to come from the stepper motor 
as it moves the heads from track to track, 
but it does not seem to affect the perfor- 
mance of the drives. 

| had not realized just how much you can 
store on one 5И-іпсһ disk when it has а 
capacity of 800K bytes. In fact. | began to 
make good use of MS-DOS's tree diréctory 
structure, which is normally useful only on 
hard disks, and partitioned my files into dif- 
ferent subdirectories. While Scottsdale Sys- 
tems recommends disks certified at 96 
tracks per inch, І did not use anything other 
than disks certified for DSDD use in the 
quad-density drives, and | had no failures 
formatting even "generic" DSDD disks in 80- 
track format. 

The Sanyo video RAM board is an expan- 
sion board that was introduced about a 
year after the MBC-555 came on the market. 

(continued) 
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HAGEN-DOS looks 
and acts just like 
MS-DOS 2.11 except 


Sanyo introduced this option to 
enable its computer to run Lotus 
1-2-3; as a side benefit, the Color Fox 
and any other Sanyo MBC-555 with 
the board installed can run other IBM 
PC graphics software as well. 

Technically, together with : the 
special operating system, the video 
RAM board duplicates the 16K bytes 
of memory that is permanently set 
aside in the IBM PC for direct memory 
access by the graphics display. This 
tactic is necessary because the Sanyo 
MBC-555 uses a different section of 
memory for this purpose. The loca- 
tion of video RAM in the Sanyo also 
depends upon how much memory 
you have installed in your computer. 
Just to complicate things further, the 
display is "mapped" from RAM to the 
screen coordinates differently in the 
Sanyo than in the IBM PC. 

The video RAM board mounts in- 
side the case of the Color Fox and is 
electrically connected to the com- 
puter through the single expansion 
bus on the motherboard. Utilizing the 
video RAM board's capabilities can 
be somewhat awkward. The Color Fox 
comes with two versions of HAGEN- 
DOS. One version is for use when run- 
ning the "straight" Sanyo memory 
model (that is, without the video 
board enabled). The other version is 
for use with software that requires the 
video RAM board. Also, you have to 
switch the monitor from its normal 
output port on the rear of the com- 
puter to a different port on the expan- 
sion board. Initially, this was quite a 
chore because the two ports have dif- 
ferent types of sockets so | was 
switching cables back and forth all the 
time. Scottsdale Systems now sup- 
plies a twin-lead cable connected to 
a two-position switch (standard with 
the Color Fox only). Still, when you 
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want to change from using an applica- 
tion that requires the video board to 
one that doesn't, you must reboot the 
system with the proper version of 
HAGEN-DOS, switch the monitor 
cable selector, and then change the 
monitor SYNC setting from positive to 
negative. 

[ was disappointed with the NEC 
color monitor. There were no prob- 
lems running graphics or games in 
color; the clarity and color separation 
in graphics mode were very good. My 


. problems stem from trying to read 


text on the screen. The clarity and 
resolution of text were poor enough 
that. for the first time, 1 did not write 
the entire review on the actual com- 
puter І was reviewing. | lay the blame 
chiefly on the monitor because the 
Color Fox's text quality on a normal 
high-resolution monochrome monitor 
is quite acceptable. The character set 
is very similar to that formed on an 
IBM PC in graphics mode. 

The overall quality of the display 
while operating in IBM PC-compatible 
mode with the video RAM board is 
clearly worse than the standard dis- 
play mode. The screen scrolls in a 
jerky fashion, and the scrolling is ac- 
companied by streaking and blurring 
on the display. 

The Color Fox has all the open RAM 
sockets on its motherboard filled, giv- 
ing it a total of 256K bytes of RAM. 
This is the maximum memory for the 
Sanyo and the Color Fox. 


SOFTWARE 

To run the bundled MicroPro and IUS 
software, or when running programs 
using Sanyo BASIC, you need to boot 
up under the version of HAGEN-DOS 
that disables the video RAM board. 
To run IBM PC-compatible software 
and the version of GW-BASIC included 
with the video board, you need to 
boot up under the version of HAGEN- 
DOS that enables the video board. 
Both operating systems support the 
quad-density disk drives and both in- 
clude some nice utility programs not 
supplied by Sanyo, including a RAM- 
disk program and a screen-dump 
routine. The two operating systems 
and their extra utility programs are 


products of A-OK Computers and can 
be obtained separately and used with 
a normal Sanyo MBC-555. (A-OK 
Computers is located at 816 Easley 
St. Silver Spring, MD 20910; tele- 
phone (301) 588-8446.) 
HAGEN-DOS looks and acts just like 
plain MS-DOS 2.11 except for the for- 
mat program, which is more user- 
friendly and includes the option to 
format disks in quad-density. | had no 
problem reading from or writing to 
disks created in either single- or 


double-sided double-density format 


on the Color Fox or on any other MS- 
DOS or PC-DOS machine. 

Scottsdale Systems spices up the 
Color Fox with three major pieces of 
bundled software not included with 
the Sanyo MBC-555. The programs 
are Spell, a spelling proofreader by 
Software Toolworks; Filebase, a sim- 
ple database manager by EWDP Soft- 
ware; and Mail Track I, a mailing-list 
program by Sapana Micro Software. 
| found the best of the lot to be Spell. 
It runs faster and is easier to use than 
SpellStar, which is included with the 
WordStar series that comes with the 
Color Fox. Spell has an effective dic- 
tionary of more than 50,000 words 
arid runs independently of the word- 
processing program you are using. It 
has no problems working with text 
files created by WordStar or with nor- 
mal ASCII files, but it may not work 
with files written on some word pro- 
cessors. 


BENCHMARKS 
The benchmarks for the Color Fox are 
somewhat more complex than usual. 
Because the video RAM board 
changes the character of the com- 
puter completely, | ran each bench- 
mark both with and without the board 
enabled. | used GW-BASIC for the 
BASIC benchmarks run with the video 
board and Sanyo BASIC without the 
video board. The numbers in the 
benchmarks do not tell the whole 
story, however. While changing from 
page to page or moving the cursor 
around the page in WordStar, the 
video-board version of this program 
runs much faster than the standard 
(continued) 


AT A GLANCE 


Name 
Color Fox 


Type 
Enhanced Sanyo MBC-555 
with color monitor 


Company 

Scottsdale Systems Ltd. 

617 North Scottsdale Rd. #8 
Scottsdale, AZ 85257 

(602) 941-5856 


Size 
15 by 1472 by 4% inches; 
21 pounds 


Components 

Processor: 8088 at 36 MHz 
Memory: 256K dynamic RAM 
standard 

Mass storage: Two TEAC 
FD-55F double-sided quad- 
density 5%-іпсһ drives; 800K 
capacity per drive 

Display: NEC JC-1460DA 
color display; 13-inch 
diagonal screen; 80-column 
by 25-line text; 320 by 200 
graphics in IBM PC mode; 
640 by 200 without video 
RAM, 640 by 400 with 
monochrome monitor 
Keyboard: Detached QWERTY 
with five function keys and 
numeric pad 

Interfaces: Parallel printer 
port, monochrome and color 
RGB ports on both mother- 
board and video board 


Software 

HAGEN-DOS (similar to MS- 
DOS 2.11), Sanyo BASIC, GW- 
BASIC, WordStar, SpellStar, . 
MailMerge, InfoStar, CalcStar, 
Easywriter, Spell, Filebase, 
and Mail Track | 


Options 
RS-232C serial port 


Documentation 

Sanyo operator's guide, 
manuals for all software 
except GW-BASIC 


Price 
$1497 


MEMORY SIZE (K BYTES) 
400 
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The Memory Size graph shows the standard 
and optional memory for the computers under 
comparison. The Disk Storage graph shows the 
highest capacity of one and two floppy-disk 
drives for each system. The Bundled Software 
Packages graph shows the number of pack- 
ages included with each system. The Price 


graph showsthe list price of a system with two 
high-capacity floppy-disk drives, a mono- 
chrome monitor, graphics and color-display 
capability, a printer port and a serial port, 256K 
bytes of memory (64K bytes for 8-bit systems), 
the standard operating system for the com- 
puters, and their standard BASIC interpreters. 
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The rear of the Silver Fox. An NEC color monitor distinguishes the 
Color Fox from the Silver Fox. Also, a twin-lead cable comes with 
the Color Fox to facilitate swapping between the RGB plugs on the 
motherboard and on the video RAM expansion board. 


DISK ACCESS IN BASIC (SEC) 


ied Pattee 


40K FORMAT/DISK COPY 40K FILE COPY 


a) COLOR FOX WITH VIDEO BOARD 


In the Disk Access in BASIC graph, a 64K-byte sequential text file 
was written to a blank floppy disk and then read. (For the program 
listings, see the June 1984 BYTE, page 327, and October 1984, page 
33.) In the BASIC Performance graph, the Sieve column shows how 
long it takes to run one iteration of the Sieve of Eratosthenes. The 
Calculations column shows how long it takes to do 10,000 multiplica- 
tion and 10,000 division operations using single-precision numbers. 
The System Ultilities graph shows how long it takes to format and 
copy a disk (adjusted time for 40K bytes of disk data) and to transfer 
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The inside ofthe Silver Fox. Notice the video RAM expansion board 
in the lower right corner. 


BASIC PERFORMANCE (SEC) 
250 


SPREADSHEET (SEC) 
25 


a 40K-byte file using the system utilities. The Spreadsheet graph 
shows how long the computers take to load and recalculate a 25— 
by 25-cell Multiplan spreadsheet where each cell equals 1.001 times 
the cell to its left. The tests for the Color Fox with the video board 
were done with GW-BASIC; the Color Fox without the video board 
wastested with Sanyo BASIC. The tests for the Apple lle were done 
with the ProDOS operating system (except forthe spreadsheet test, 
which was done with DOS 3.3). The IBM PC was tested with PC- 
DOS 2.0. 
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Sanyo version. This is because the 
video board can take advantage of 
direct video memory input/output, 
while the version of WordStar con- 
figured for the Sanyo or for the Color 
Fox without the video board enabled 
uses slower BIOS (basic input/output 
system) screen-scrolling routines to 
move through the text. 


CONCLUSION 

The Color Fox is an impressive pack: 
‘age of hardware and software offered 
at an attractive price. Scottsdale Sys- 
tems has taken a powerful yet inex- 
pensive system, the Sanyo MBC-555, 
and made it more powerful, more IBM 
PC-compatible, and added even more 
software in the bargain. 

The hardware enhancements that 
create the Color Fox from a Sanyo 
could be done by anyone. However, 
even if you bought the basic com- 
puter and the various components at 
bargain prices, you'd still end up pay- 
ing about $300 to $400 more for your 
system than for the Color Fox. 

On the negative side of things, the 
high-density disk drives are somewhat 
noisy, and the display quality leaves 
something to be desired, especially 
when using the video RAM board in 
text mode. 

The Color Fox comes with a limited 
one-year warranty from Scottsdale 
Systems. Easterners may not be com- 
fortable dealing with a company 
located as far away as Arizona. They 
might prefer to do business with one 
just around the corner. However, as 
far as | know, Scottsdale Systems is 
the only placeto go if you wantto buy 
the Color Fox. The people I talked tc 
there were courteous and knowledge 
able. Also, the basic core of the Colo: 
Fox, the Sanyo MBC-555, has prover 
to be a rugged and reliable compute! 
during the past year and a half. The 
owner of a Color Fox should have nc 
trouble obtaining post-warranty ser- 
vice for the machine from one of the 
many dealers set up to work on the 
Sanyo. B 


Editors note For a review of the Sanyc 
MBC-550/MBC-555, see page 270 of the 
August 1984 BYTE. 
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OUR PLUG-IN CARD 
GIVES YAII PIHIR-IN 
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m 


PC0488 allow: 
PC/XTIAT ot col 
to control IEEE-4 
instruments. 


With PC40 488, you can: 4 

[1 Plug-into BAS 
FORTRAN, or 
Pascal™ 

П Emulate hp cc 

О Use Tek Stand 


and Formats, 
M Run АМ ІЕЕ 


гоо ғазсаһватасетагкотзолапа mrcernattone 


Computers For The Blind 


Talking computers give blind and visually impaired 
people access to electronic information. The question 
is how and how much? 


The answers can be found in "The Second Beginner's 
Guide to Personal Computers for the Blind and Visu- 
ally Impaired" published by the National Braille Press. 
This comprehensive book contains a Buyer's Guide 
to talking microcomputers and large print display 
processors. More importantly it includes reviews, 
written by blind users, of software that works with 
speech. 


Send orders to: 


National Braille Press Inc., 88 St. Stephen Street 
Boston, MA 02115, (617) 266-6160 


NBP is a nonprofit braille printing and publishing house. 
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MAKE YOUR DECISIONS EASIER 


We know that making business 8088 4.7MHz CPU, 16K ROM, 512K Richt far 8 Offi 

decisions can be tough and time- RAM, five full-slot expansion bus, and ight ror Lvery ice 

consuming. At Mitac, we also know keyboard ipterface, all onto a very The MITAC system is designed to be 

there's one decision that doesn't have compact sie board. the work horse in your office. Whether 

to be: choosing a reliable personal you need just one or enough for a large 
Reliable қ 

computer system. department, with MPC 1608 your 


Custom Chip Technology 


choice in a personal computer system is 
MS-DOS Plus A Lot More Using semi-custom CMOS chips an easy one. This gives you more time 


Take our МРС1605, for example, the allows us to integrate board functions to do what you do best, make decisions. 
latest in our series of IBM PC compatible more thoroughly, and at the same 
systems. Compatibility was only time reduce the chip count of our 

the starting point for designing the system. This means there are fewer 
МРС1605. We've combined a floppy parts and fewer problems, because we 
drive controller, a monochrome video know when you're making important 
display controller, two serial ports, decisions every day, the last thing you 
and a parallel port, along with the need to worry about is your computer. 


STUDIO 20-24 
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American MITAC Corp. 3385 Viso Ct., Santa Clara, CA. 95054. TÈL: (408j988-U258, 988-7508 TIX: 9103382201 MECTEL FAX: 408-9809742 


MITAC Inc. 9 Fl, 585 Min Sheng E. Rd, Taipei, Taiwan, R.O.C. TEL: (02]501-8231, 501-2679 TLX: 11942 TAIAUTO FAX: 8862-5014265 
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MS-DOS is a registered trademark of Microsoft Corp. IBM PC is the registered trademark of International Business Machines Corp. 


An 


inexpensive 


MS-DOS 


C compiler 


BY DAVID D. CLARK 


David D. Clark is a research 
chemist working at the Research and 
Development Center of the Colgate- 
Palmolive Company. He has a B.A. 
in chemistry from Indiana Central 
University and a PAD. in biological 
chemistry from the University of 
Nebraska. He can be reached at 
126 Birchview Dr. Piscataway. 

МІ 08854, 


SOFTWARE REVTEW 


Eco-C88 C Compiler 


tisements for a new C compiler for Z80 
CP/M systems. I had a couple of C sub- 
set compilers at that time but wanted one 
that could perform floating-point arithmetic. 
That summer | purchased Eco-C version 
1.51. | was rather disappointed with it as | 
indicated in a BYTE review (see "Two More 
Versions of C for CP/M,” May 1984, page 
246). Since | wrote that review, Ecosoft has 
made substantial improvements to the 
product. It became so good that | bought 
additional copies for my place of work and 
now recommend it without reservation. 
Since the original review, | have purchased 
a Zenith Z-150 IBM PC-compatible com- 
puter. | saw that Ecosoft developed a ver- 
sion of its compiler for MS-DOS systems, 
but at $250 it was more than I could afford. 
When Ecosoft announced the new price of 
$49.95, | placed my order. 


1 n the spring of 1983 | noticed adver- 


USiNG Eco-C88 

Installing the compiler is easy. The batch- 
processing files supplied on the two dis- 
tribution disks perform the installation auto- 
matically There are two versions: IN- 
STALLFBAT for systems with two 360K- byte 
floppy-disk drives and INSTALLH.BAT for 
systems with a hard disk. The installation 
process is different from the sequence de- 
scribed in the user's manual because of a 
change in file sizes; it is documented in a 
README file on one of the distribution 
disks. On a floppy-disk system, the compiler 
and library are placed on one disk, while 
the header files, cc utility, linker, and editor 
of your choice are placed on the other. On 
a hard disk, the files are distributed among 
several subdirectories. 

After installation is complete, you can 
create a C program using your own text 
editor. The full C syntax as defined in Ker- 
nighan and Ritchie (The C Programming Lan- 
guage by Brian W. Kernighan and Dennis M. 
Ritchie, Prentice-Hall, 1978) is supported, 
with the exception of bit fields and the 
#line macro preprocessor directive. Only 


the small memory model is supported, so 
programs contain a maximum of 64K bytes 
of code and 64K bytes of data. This is usual- 
ly more than adequate. (See the text box 
"Eco-C88: An Update" on page 314 for the 
latest information.) 

Compiling a program is simple; you type 
cc followed by the program name. The cc 
program is not actually part of the compiler 
proper. It is an auxiliary utility program that 
controls the flow of the compilation and ac- 
cepts several options to alter its normal ac- 
tions. One pleasant feature is the presence . 
of a simple make command. For those not 
familiar with a UNIX version of the utility, 
the make command takes care of the com- 
piling and linking of files that make up a pro- 
gram. It will only recompile those modules 
that have been altered since the last time 
you ran the program. The cc utility is also 
provided in source form, so you can 
customize it to fit particular system con- 
figurations. |Editor's note: The CC utility requires 
DOS 2.21 or higher to run.| 

Thecc utility makes automatic operation 
of the compiler convenient, but it is pos- 
sible to individually invoke each of the com- 


'piler's passes. These passes consist of the 


preprocessor (XPEXE), parser (XC.EXE), 
optimizer (XOPEXE), code generator 
(XM.EXE), and assembler (XASM.EXE). An 
error pass (CE.EXE) is called automatical- 
ly if one of the other passes detects an 
error. The compiler's output is an .OBJ-type 
object module that you must then link with 
routines from the library to produce an ex- 
ecutable .EXE file. Although there is a 
separate assembler pass, it does not accept 
a human-readable text file as input. All com- 
munication between the separate parts of 
the compiler is accomplished by reading 
and writing data files (*.cwk) that are auto- 
matically created and erased as the pro- 
grams run. 

Error handling is performed just as it is 
in the Z80 version of the compiler, and it's 
one of my biggest gripes. If the compiler 

(continued) 
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АТА GLANCE 


Name 
Eco-C88 1.55 


Company 

Ecosoft Inc. 

6413 North College Ave. 
Indianapolis, IN 46220 
(317) 255-6476 


Necessary Hardware 

MS-DOS 20 (or higher) 8088-based 
computer with 256K bytes of memory and 
two 360K-byte floppy-disk drives or one 
floppy-disk and one hard-disk drive 


Documentation 
92-page loose-eaf user's manual in a slip- 
cover binder 


Price however. | have had two succeeding be useful for switching on or off con- 
$4995 errors with different tokens report  ditionally compiled debugging code 
identical positions in the file. Further- in the program. Although it is not 
more, | cant find either with a text mentioned in the manual, the com- 
editor. The compiler continues 4 (continued) 
pv 
ОРЕ, FLOPPY-WINCHESTER-TAPE Икс, 
800 Wy FROM 5809 eat 
Ly 
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detects an error in the preprocessor, 
it informs you of what occurred but 
not always of where. For example, if 
it detects an unclosed comment, the 
compiler tells you that it is on the last 
line of the file and that a comment is 
not closed. It gives you no idea of 
where the offending comment starts. 
The only solution I have found is to 
place dummy #include directives in 
the file and see how many the com- 
piler includes. If the parser detects an 
error, it falls into one of two general 
types: a warning or a fatal error. When 
this occurs, the line number, character 
number in the line, and offending 
token are displayed as well as the 
error message. The line numbers do 
not seem to be particularly reliable, 


2905 $100 


(Includes Power Supply) 


through multiple warnings, but com- 
pilation stops after detection of a 
single fatal error. 

The manual describes the com- 
piler's operation with the cc program 
quite well but contains little descrip- 
tion of how to use the individual pro- 
grams that make up the compiler 
itself. Two compiler command-line op- 
tions, h and d, are mentioned, but the 
manual does not state their purposes. 
From reading the source text for the 
CC program, you can deduce that the 
h command tells the compiler which 
directory to search for header files. 
The d option enables you to do a 
“command-line define.’ meaning you 
can define a symbol to the compiler 
from the command line. This would 


«Desktop & Rack 
«Heavy Duty All Metal Cabinet 
e Fan & Dust Filter* 
e Hefly Power Supplies 
e Full or Slim Drives 


* Power Harness From Supply To 


Drives 
• Line Fuse, EMI Filter’, 
Detachable Line Cord 


e Cabinets & Supplies Available 


Separately 


* = Most Models (Disk drives not included) 


—INIEORIND 


RESEARCH CORPORATION 
8620 Roosevelt Ave./Visalia, CA 93291 
209/651-1203 


2915 $465 
Write or call for our brochure which includes our application note: 
"Making micros, better than any оГ box computer" 


3945 $199 
32 Page Free Fakt Pakt Catalog 
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AT&T presents maxims for better international communication. 


ometimes,it's better 
to put all your eggs 
in one basket. 


AT&T International Services offer 
the strongest, sturdiest basket for 
your telecommunications needs. 
Because AT&T has a long history of making 
international connections and developing 
international services. 


AT&T offers a wide range of international 
services for your company, whether you're 
involved in manufacturing, distribution, 
marketing or any other function. AT&T 
International Long Distance Service, for 
example, helps your company build better 
business relationships. AT&T International 

. 800 Service encourages the steady flow of 
contact between customers, salespersons 
and suppliers, so you can maintain a 
competitive edge. 


Buthow do you choose the services that are 
right for you? It's simple. Just contact your 
Account Executive or Sales Specialist at 
AT&T. They're experts in a wide range of 
businesses, and they can offer you our entire 
basket to accommodate your needs. Together 
you and your AT&T representative can tailor 
services and applications that work for you. 


To learn more about AT&T's state-of-the-art 
telecommunications and the applications they 
have for your business, please contact your 
Account Executive at AT&T Communications 
now. Or call a Sales Specialist at the toll-free 
number below. 


1 800 222-0400 Ext. 515 


р”. ты. 
——  — ml. 


== Afef 


== The right choice. 


(01985 AT&T Communications 
Internatianal service ta and from continental U.S. И 
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piler accepts an n command-line op- 


tion to disallow the use of nested Table 1: A summary of the benchmark results in seconds. All timing was done 
comments in the source text by hand. The measurements recorded are an average of three. The 
compilelassemble times were most variable and seemed to depend on the history of 


THE LIBRARY file operations on the disk. 


The library is included in object form 
only, but the source is available at 


extra cost ($15 according to the Program Compile/Assemble Link Execute Size 
manual, 610 when І ordered) Тһе Empty 59 26 — 962 bytes 
library contains all the standard Sieve 63 4 11 7894 bytes 
library routines you would expect n ar 68 43 7876 bytes 
re a eref 65 66 10 7896 bytes 
after reading Kernighan and Ritchie. | Factor 70 73 18 8760 bytes 
Additional groups of routines are for Savage 61 108 449. 14577 bytes 


operating-system-dependent func- 
tions, terminal handling, and IBM- 
specific video routines. The library oc- 
cupies about 150K bytes of disk space 


and, unlike the Z80 version, consists Listing 1: The Empty benchmark tests for the system overhead required to 


of only one file. | create any program regardless of its useful content. 
The floating-point routines can use 
an 8087 numeric coprocessor if one r 
is available. If not, the software ** empty.c — benchmark to get compile, assemble, link, and library 
emulates the coprocessors opera- ` ** overhead 
tions. The compiler determines the u 
COprocessor's presence or absence main() 
by examining the value of an external 


variable, . 8087. You can use this } 
variable to force software emulation 
by setting it to FALSE. The software 
emulation insures that systems with 


and without the coprocessor will ob- Listing 2: A corrected version of the Deref benchmark program, which examines 
tain the same results from a series of the speed of pointer dereferencing. 
calculations. 
An object-only version of the ISAM /* 
(indexed sequential-access method) = deref.c — benchmark program to examine the efficiency 
functions is also available for $15. » er pointer CRS пег 
BENCHMARKS #define LOOPS (unsigned) 50000 /* how many loops */ 
| used six benchmark programs when #define BELL 7 /* ASCII bell character */ 
evaluating Eco-C88. Several are pre- struct срігі { 
sented in listings | through 5; the бщ “ттнен нанава 
results are summarized in table I. For h 
these evaluations, І used a Zenith main() 
Z-150, an IBM PC-compatible com- 
puter with 320K bytes of memory and unsigned i; 
two 360K-byte double-sided double- char yekdorb; —— — — 
density floppy-disk drives. | per- ташат T pointer; 
formed compilations using the cc pro- printf("96u loops \ п", LOOPS); 
gram previously described and the for (i = 0; i < = LOOPS; i+ +) 
-nl command-line option to prevent елін uu t OE cath SN, 
automatic linking. | did linking by in- ‘cine رت ا‎ оў : 
voking the MS-DOS linker manually. printf(' %ocfinished X п", BELL); 
| did all timing by hand using a stop ехі(0); 


watch and took the average of three 
measurements. File sizes are those 
given by the MS-DOS command DIR. 

The Empty program in listing 1 pro- 
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Listing 3: The Factor benchmark tests the implementation of long ints. It uses 


the Pollard rho algorithm to find a factor of a large integer. 


al 


М 


#include "stdio.h"' 


factor.c — a long integer benchmark in C 


#define BIGNMBR 1394761 /* 1181* 1181, number to be factored 
"T 

long p, x, y, cnt; 

L^" 


M 
long gcd(a, б) 


gcd — return the greatest common divisor of a and b 


long a, 5; 
{ 
long а, г; 
if (D < 0) 
b= -Б; 
if (a < 0) 
a= -a 
if (a > 0) 
b=b%a 
mo --81 
f = 0; 
else 
r= 1; 
while (r > O 
{ 
q = a/b; 
r2-a-q'b 
а = b; 
р = р 
) 
return (a); 
] 
main() 


puts(''Factoring..."’); 
p = BIGNMBR; 


0; 


O 
E) 


hile (gcd(y - x, p) < 2) 


t 
il 


— gx x 


cnt + +; /* Pascal or Modula can use Succ or INC */ 
x = (x'x + 2) Фр; 

y = (y'y + 2) Фр; 

У = (y"y + 2) Фр; {* no, this is not a mistake 


“ 
). | 
printí(" A factor of %old is Жала”, p, асау - x, р)); 
printf(""It took %ld iterations V n X n”, cnt); 

} 


On a system that 
uses floppy disks, most 
of the time involved 

in compiling small 
programs is used 

by disk input/output. 


vides an estimate of the overhead re- 
quired just to compile and link a pro- 
gram and the minimum memory nec- 
essary to create an executable file 
regardless of its useful content. The 
results in table | lend support to the 
conclusion that, at least on a floppy- 
disk-based system, most of the time 
involved in compiling small programs 
is used by disk I/O (input/output). 

The Sieve of Eratosthenes is the 
high-level-language benchmark for 
microcomputers. It uses an algorithm 
to find all the prime numbers between 
3 and 16,381. 

The Fib program calculates a series 
of Fibonacci numbers using a highly 
recursive algorithm. Because of the 
recursive function calls, this program 
gives a good estimate of how well a 
particular language implementation 
performs function calls. (Listings for 
the Sieve and Fib programs appear in 
May 1984 BYTE, pages 250 and 252, 
or you can download them from 
BYTEnet Listings at (617) 861-9764.) 

When I wrote the review of Eco-C's 
CP/M version, I was new to C. І heard 
that pointers were an important part 
of the language and wanted to write 
a benchmark that could discern dif- 
ferences in the dereferencing of 
pointer variables. The result is the 
Deref benchmark in listing 2. Since 
the appearance of the first review, 
others have pointed out to me that 
the original program has a flaw. The 
error was in the declaration of 


#define LOOPS 50000 
My intention was that LOOPS be an 


(continued) 
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unsigned integer. However, in the 
body of the program, that 50000 
should be interpreted by compilers as 
a long int. If the declaration had de- 
fined LOOPS as a hexadecimal C350 
or as an octal value, the listing would 
have been fine. However, according to 
Appendix A of Kernighan and Ritchie, 
a decimal number greater than the 
largest positive integer should be in- 
terpreted as a long integer. This 


causes problems for some compilers 
with the printf statement at the end 
of the program. Some compilers work 
because of the way the standard 
library is implemented. C subset com- 
pilers generally have no difficulties, 
since they usually do not implement 
long integers. 

In order to fix the program, you can 
simply replace the statement in ques- 
tion with 


Listing 4: The Savage floating-point benchmark. The program tests the speed 


and accuracy of floating-point calculations. 


7" 


** savage.c — floating point speed and accuracy test. C version 
* * gerived from BASIC version that appeared in Dr. Dobb's Journal, 


* * September 1983, pages 120-122. 
% 
#define ILOOP 2500 


extern double tan(), atan(), exp(), log(), sart(); 


main() 

{ » 

nt i; 

double a; 
printf(‘‘start V n'*); 
а = 1.0; d 


for (i = 1;i <= (ILOOP- 1); 1+ +) 
а = tan(atan(exp(log(sart(a*a)))) + 1.0; 


printf("a = %20.14e\ п", а); 
printf(‘'done X п”); 


Listing 5: This apparently innocuous Fopentst program will never run correctly, 
even if the correct file is present in the default directory, because of the register 


handling used by Eco-C88. 


ГЕ 
= 
#include "stdio.h"' 


main() 


{ 

FILE “TE: 
if (fp = fopen( "IMYTEXT.TXT"', "w')) = = NULL) 
{ 


fopentst.c — test the operation of the fopen() function 


puts("Can't open MYTEXT.TXT X n"; 


exit( — 1); 
} 


puts(" "Successfully opened MYTEXT.TXT \ п”); 
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#define LOOPS 
90000 


(unsigned) 


Eco-C88 compiled and worked cor- 
rectly with both versions. The version 
with the cast to unsigned produced 
a slightly smaller program that ran 
substantially faster. 

Most compilers that fail to make it 
through this program do so because 
of the depth of indirection. It has 
been argued that there is no practical 
analog for such a construct in a pro- 
gram and that the proposed ANSI C 
standard will require only six levels of 
indirection. That might be true, but 
the syntax summary of the language 
in Kernighan and Ritchie specifies that 
indirection can be of any depth. In my 
opinion, the program is flawed on 
aesthetic grounds since what is 
pointed to through all those levels of 
indirection is a random byte of mem- 
ory. If someone can devise a bench- 
mark that has such a high proportion 
of dereferencing operations and is 
more practical, I'd like to hear about it. 

The Factor program in listing 3 tests 
the efficiency of the implementation 
of long integers. It is based on a 
Pascal program by Richard E. Crandall 
(Pascal Applications for Sciences. John 
Wiley & Sons, 1983). It uses the 
Pollard rho algorithm to find factors 
of large numbers. 

The program operates under the 
assumption that the number is indeed 
factorable. If given a prime number to 
operate on, the program will not 
return. The choice of BIGNMBR is ar- 
bitrary. It gives an easily measurable 
execution time. The program uses 
many of the arithmetic operators as 
well as long function parameters and 
function-return values. It gives a fair- 
ly well rounded indication of the effi- 
ciency with which long integers are 
implemented in a language. 

The Savage program in listing 4 tests 
the speed and accuracy of floating- 
point calculations. This is a C version 
of a program originally proposed by 
Bill Savage in the September 1983: 
issue of Dr. Dobb's Journal (‘'16-Bit Soft- 
ware Toolbox" by Ray Duncan, page 
120). The correct result for the pro- 

‘ (continued) 
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The Eco-C88 compiler 
is rather strict in 

its adherence to 

the C language as 
defined by Kernighan 
and Ritchie. 


gram is 2500. When 1 ran the pro- 
gram, it printed a final value of 
2.49999999968640E3, or an error of 
about one part in a billion. From the 
results in table I, it would appear that 
Eco-C88 is rather slow. This is not en- 
tirely true. As I've mentioned, the soft- 
ware floating-point routines emulate 
the 8087 coprocessor. This means 
that doubles are 8-byte quantities 
with a dynamic range of about 
+/—10398. That means you сап 
calculate a number as large as 170 
factorial without overflow. The other 
point to note is the accuracy main- 
tained while calculating transcenden- 
tal functions. Many implementations 
will only approximate such functions 
to six or seven significant digits. 
From past tests of MS-DOS C com- 


pilers, the results for the comparable 
benchmarks seem to show that Eco- 
C88 is one of the fastest and produces 
relatively compact code. A possible 
exception is in the area of floating- 
point calculations where the software 
emulation of the 8087 might cost the 
compiler in speed. | am not aware of 
any directly comparable results for 
the long-integer benchmark, but | 
would say that performance in this 
area is quite adequate. The difference 
between the 16-bit MS-DOS version 
of the compiler and its 8-bit counter- 
part is quite pronounced, even 
though the 8-bit version is the fastest 
| have tested. 

Another interesting point is that, al- 
though the Empty benchmark pro- 
duced a code file of less than IK byte, 
if you write a program that actually 
doesanything, it requires a minimum 
of about 8K bytes. Overhead is about 
[ minute due to disk thrashing on a 
floppy-based system. 

Consider the Fopentst program in 
listing 5. It looks perfectly legal. As a 
matter of fact, it will compile and link 
without error. However, it will never 
be able to open the file, even if it is 
present in the default directory. The 
fopen() function is declared as a func- 
tion returning a pointer to a variable 
of type FILE in the source code for 
the library functions. It is that way on 


ECO-C88: AN UPDATE 


S ince the evaluation of Eco-C88 by 
David D. Clark. Ecosoft has made 
a number of revisions to its C compiler. 
The version now available is 2.81. as 
opposed to the 1.55 version reviewed. 

The C library has been split into three 


separate libraries to provide support 
as needed. These files are ECOC.LIB 


(standard C functions), ECOT.LIB 
(transcendental math support), and 
ECOM.LIB (expanded memory sup- 
port). The standard library, ECOC.LIB, 
has more functions, such as fgetc and 
fputc. The memory library, ECOM.LIB, 
lets you address outside of 64K bytes 
of data memory. but it does not sup- 
port large models. 
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The cc utility has more options, 
some that are documented in a new 
manual, some in a README.DOC file. 

The -a option, where supplied to the 
cc utility or the assembler-pass module 
XASM.EXE, produces human-readable 
assembly-code files. The MS-DOS as- 
sembler, MASM, can read these files. 

Error messages can be directed to an 
output file using the -e« filename > 
option, and the line numbers for the 
error messages are accurate. In addi- 
tion, enumerated data typing is sup- 
ported. 

A paperback book has replaced the 
loose-leaf binder for the new Eco-C88 
manual. 


almost all compilers. However, in the 
program listing, the typeof the return 
value for the function is not declared 
and the compiler correctly assumes 
it to be of type int. The problem oc- 
curs because of the way Eco-C88 
allocates registers: All return values of 
type int are returned in the AX 
register. All pointers are returned in 
the BX register. In order to get the 
program to work, the declaration 


FILE *fopen(); 


must appear in the program or the 
return value gets lost. | should em- 
phasize that nothing is wrong with the 
way Eco-C88 handles this. It is good 
programming practice to make such 
declarations, but it is unusual. Han- 
dling register usage in this way prob- 
ably allows for certain speed and size 
optimizations not possible if pointer 
results were returned in the same reg- 
isters as char, int, and unsigned 
results. | first ran across this problem 
when porting programs compiled on 
UNIX, MS-DOS, and CP/M systems. 
Mention of this in the manual would 
have been helpful. 


CONCLUSION 
Eco-C88 is a high-quality package, 
particularly at its new price. It is com- 
parable to systems costing much 
more. It is convenient to use, works 
well, and produces acceptably com- 
pact and fast programs. The compiler 
is rather strict in its adherence to the 
language as defined by Kernighan and 
Ritchie, almost authoritarian for a C 
compiler. | 

A few elements do аппоу me, most- 
ly in the area of compiler error han- 
dling. Also, because of the large 
number of passes involved, the com- 
piler spends a lot of time reading and 
writing disk files. It might be nice to 
be able to examine assembly-lan- 
guage output occasionally, but | have 
not really missed it. You cannot easily 
use the system to create programs 
that manipulate huge amounts of data 
in memory because only the small 
memory model is supported, allowing 
64K-byte programs and 64K-byte data 
segments. However, all in all | am 
more than satisfied. 8 


1200 Baud Smart Duck 


If it walks like a duck, sounds like a duck, and looks like a duck, tt darn well better act like a duck. And 
ADC's new Hayes Compatible 1200 baud auto-answer/auto-dial modem ís one heck of a duck. And, it’ sa 


market buster at just S169. 
By Drew Kaplan 

Hats off to Hayes. They've just about 
written the book on specs and protocol 
for the 1200 baud modem market. 

Every professional modem bills itself 
as ‘Hayes Compatible’. But the big ques- 
tion is, how much does it really cost to 
make a top-of-the-line 1200 baud mo- 
dem? Or, who's getting rich? 

ADC's modem is made in the same 
factory by the same people as one of 
Hayes's biggest competitors. And, ADC 
is a division of BSR, the enormous half- 
billion dollar electronics giant. 

So for $169, you'll notonly be getting 
a duck that quacks properly to Hayes 
modems, but sings like a nightingale to 
your pocketbook and can save you a for- 
tune in time with its extra features. 

DUCK SOUP 

Any computer with an RS232 stan- 
dard serial port, will work flawlessly with 
this modem. And, virtually any modem 
or terminal software that's compatible 
with Hayes, will be compatible with ADC. 

We've evengotintelligent programs, 
cables, and interfaces (if you need them) 
to activate your IBM PC or Clone, and 
your Apple IIE or IIC. 

l'veowned a Hayes 1200 baud modem 
for about 2 years. | just unplugged it and 
plugged in ADC's to operate my Hewlett- 
Packard dumb terminal which | use at 
home to monitor DAK's computer. 

The only differences | noted were im- 
proved monitor sound, more screen dis- 
. plays and a help menu. And oh yes, one 
last extra. | use a few local data bases 
whose phone lines are always busy. 

Well, ADC's intelligent modem recog- 
nizes a busy signal, hangs up and keeps 
retrying the number every 30 seconds. 

There are less important (to me) extras 
like day, date and time, an extra phone 
jack and auto tone/pulse switching. So, 
you'll love it for discount services. 

DO YOU NEED TO KNOW? 

Just think, you can transform your PC 
into a terminal that can interact with 
main-frames. You can download infor- 
mation from your main office computer 
and run Lotus, Wordstar or you name it. 
It's all possible with your PC and modem. 

You can exchange information with 
other computers. Say you're a writer, 
you can send a chapter from your home 
or office in Los Angeles to New York, 
have it edited and sent back to you. 

You can even send it directly to type- 
setters and have a book or a newsletter 
prepared from your transmitted file. 

It's really great when drafts of con- 
tracts are flying back and forth. Why 
retype everything over and over again? 

Electronic mail lets you type in your 
message and you won't have to worry 
about playing telephone tag any longer. 

Youcan getthe weather in Baltimore, 
get the latest quote on your company's 
stock, or even reserve a seat on the next 
flight to Las Vegas. You can upload public 
domain software (there's an enormous 
amount of free software) or sample the 
newest programs before you buy. 

There are pay data bases like Com- 


puServe and The Source that have infor- 
mation about anything, and thousands 
of free bulletin boards about everything 
from Ham Radio to Parapsychology. 

There's even a new book that lists and 
describes such diverse data bases as 
one with 6500 references about coffee, 
to one with 2,000,000 on agriculture. 

Of course, economics, medicine, law 
and computers are all well represented. 

THE TECHNICAL SIDE 
OR, WHY 1200 BAUD? 

TheADC Modem will communicate at 
1200 baud (about 120 characters per 
second) or 300 baud (about 30 charac- 
ters per second) automatically, depend- 
ing on the link at the other end. 

So, it's clearly a decision ‘of money 
and time. 1200 baud is roughly 40096 
faster than 300 baud, so if you transfer 
data across the country you save 40096 
on your phone bill. And think of the time 
$169 can save you! 

If you download material from pay 
data bases, even though some charge 
more for 1200 baud, you still come out 
way ahead because of the amount of 
information you get per dollar. 

It comes with a modular phone cord 
that you simply connect to any standard 
modular jack and it uses standard Bell 
103 and 212A protocols. It operates in 
half or full duplex. 

Its built-in microprocessors let you 
automatically answer in-coming data calls 
and act on all Hayes commands. 

lt even waits for dial tones and phone 
networktones during auto-dial. The mo- 
dem is 92" X 5%” X 2". It's backed by 
ADC's standard 1 year limited warranty. 

HOOKING IT UP MADE EASY 

All you need is a serial output, a cable 
and a modem program. All our modem 
programs on disk let you save, upload 
and download files. Look how easy it is. 

If you own an IBM PC or a clone, 
usually you'll find an RS232 serial port 
already built-in. All you need is our cable 
and modem program ondiskwhich we've 
packaged together for just $29 plus $3 
P&H. But, before you order your cable, you 
may need a short sex education course. 

Sex Education 1A. You need to deter- 
mine whether your computer's RS232 
connector is male or female. 


Se 


14 ” 


If you teak at the picture below this 
paragraph, you will note that the connec- 
tor has holes going in. It’s a female. If it 
had copper pins sticking out, it would be 
a male. Now wasn't that simple? 


So, if yours is female, order our male 
cable and modem program Or. No. 4353. 
If you have male pins sticking out, order 
our female cable, Order No. 4354. 

If you don't have an RS232 port, we 
have a serial interface card for your IBM 
orClonecomplete with cable and modem 
program for $99 ($4 P&H) Or. No. 4355. 

For your Apple IIC, your serial inter- 
face is built-in. All you need is our cable 
and modem program on disk. They are 
just $29.90 ($3 P&H) Order No. 4356. 

For your Apple IIE, you'll need a serial 
interface with an RS232 port, a cable 
and a modem program. It's all yours for 
just $89 ($4 P&H) Order No. 4357. 

1200 BAUD SMART DUCK 
RISK FREE 

For business or pleasure, you'll com- 
municate, gather information and save 
time. If you aren't 10096 satisfied, simply 
return it in its original box to DAK within 
30 days for a courteous refund. 

To Order Your ADC 1200 Baud Intel- 
ligent Modem risk free with your credit 
card, call toll free, or send your check for 
DAK's market busting price of just $169 
plus $6 P&H. Order No. 4334. 

The OnLine Directory of over 1,100 
Data bases, complete with descriptions 
is just $14.95 ($2 P&H) Order No. 4358. 

The ducks will sure to be quacking up 
a storm when they see BSR's factory 
direct, through DAK, price on this state- 


of-the-art 1200 baud intelligent modem. 


Hayes, Lotus, Wordstar, IBM, and Apple IIE & IIC are registered 
trademarks of Hayes Microcomputer Products, Lotus Development, 
MicroPro, International Business Machines and Apple Computer. 


DA 


INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 


EX 


For credit card orders call24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
8200 Remmet Ave.. Canoga Park, СА 91304 


THIS IS 


(Bank-Switching) 


THE NEW BREED OF MULTIFUNCTION CARDS. 


ALL CARD AT1 

With AST SIXPAK, QUADBOARD, JRAM, or the newer INTEL ABOVE BOARD, you limit your PC growth. 
The ALL. CARD АТ1 is expandable to 2MB on board (4 MB in two slots) and FULL MEGABYTE POWER 
with the ALL “MMU” Module Option. ALL CARD AT1 starts with all the multi-function features and 
256K at $445. Even the standards are designed for software of the future —the calendar clock has non- 
volatile RAM with alarm interrupts and the serial port has multiple addresses. Also, mix 64 & 256K chips. 


ALL CARD AT1/M 

This model comes equipped with all the features of ALL CARD AT1 plus the ALL ‘MMU’ Module Option 
which includes ALL/MOS (Memory Operating Software). With a simple menu-driven installation 
procedure, ALL/MOS converts your existing software to 1MB DOS, and delivers FULL MEGABYTE 


POWER. 


‘FULL MEGABYTE POWER? 


1 MEGABYTE DOS. Break the 640K barrier. Run existing versions of the popular business 
packages IN 1 MB including 1.2.3, SYMPHONY, FRAME-WORK, dBASE, APL, TOPVIEW, 
SIDEKICK, MULTILINK, CROSSTALK, TURBO PASCAL, C86, IBM MACRO ASSEMBLER, MULTI- 
MATE, WORDSTAR, NOVELL, PC NET...... 

4 MEGABYTE EXPANDED MEMORY SPEC. Run 4 megabyte software conforming to the 
LOTUS/INTEL/MICROSOFT specification,with enhancements. SYMPHONY 1.1 has already been 
released and 1.2.3, FRAMEWORK and others are coming. 


MULTI-MEGABYTE, MMU PROTECTED RAM DISK. Run ALL DISK as large as you like with full 

assurance that it is fully hardware protected from inadvertent tampering by you, others, or 

programs with ‘bugs’. 

FUTURE INDUSTRY EXTENDED MEMORY SPEC. Run higher performance software confor- 
. ming to the future specification for machines equipped with MMU. IBM PC AT is IBM's first 

personal computer with MMU. With ALL CARD your PC and XT also have MMU. 

Full megabyte power means you can run all of the above either individually or together. And more. 

Provide Memory Management Unit (MMU) hardware for DOS/UNIX and other multitasking, 

multiuser and VM (Virtual Machines) operating systems of the future. 

IBM 15 a registered trademark of International Business Corporation. UNIX is a registered trademark of Bell Laboratories. 1-2 3, Symphony; Framework, APL; Topview; 


Above Board; AST; Sixpak, Quadboard, JRAM; INTEL, dBASE, Sidekick; Multilink: Crosstalk; Turbo Pascal; C86, Multi- Mate, Wordstar. NOVELL, PC NET are 
trademarks of the respective companies. ALL CARD is a trademark of ALL Computers Inc. 


ONLY ALL CARD” WITH ‘MMU’ FOR THE 

IBM PC, XT & COMPATIBLES DELIVERS 

FULL MEGABYTE POWER FOR SYMPHONY, 
1-2-3, FRAMEWORK, APL, TOPVIEW... 

ABOVE BOARD, AST, QUADRAM AND OTHERS 
WITH BS CAN'T DO ІТ. IBM PC AT CAN'T DO IT. 


Memory is the single most important part of a computer. A faster CPU can save you 

minutes, but more memory can save you hours. More memory consolidates multiple jobs 
and spreadsheets into a single run. The result is the job is simpler to design, faster to run, 
and much less error prone. Picking the right method to expand memory is vital to the 

future life of your PC. This is what the industry is saying about ‘MMU’ and Bank- Switching... 


PC Magazine—May 14, 1985 


| 1 1 Several industry leaders have echoed... concern that (Bank-Switching) is only a 
stop gap measure on the way to full use of... on chip memory management 
(MMU). PC Magazine shares that concern." 


РС Week- April 16, 1985 


ШЕ ММУ, a function that controls how memory is addressed, is more sophisticated 
than Bank-Switching techniques" 


PC Magazine—June 11, 1985 


ЕЕ Spring COMDEX The introduction of a memory expansion card (ALL CARD) 
with full memory management facilities for 4 megabytes of on-board PC RAM 
was one of the more exciting of these developments" 


| (^LL Computers Inc.) seems to have stolen a march on the major board 
makers" 


Personal Computing—August, 1985 


££ Alone and away from the din over Bank-Switching technology.... a four 
megabyte, multifunction board (^LL CARD) that allows almost all software to 
utilize its memory right out of the box." 


There is clearly only one way of the future—full memory management! In the past, Bank- 
Switching was obsoleted by MMU with mainframes and again with minicomputers—and 
now with personal computers. ALL. CARD gives you the bestof both worlds — Bank-Switching 
and MMU.ALL CARD stands alone with its proprietary MMU CHIP for the IBM PC. It alone 
can run 10 times as many packages and run them faster. It alone can be plugged into a 64K, 
640K or even a 2MB PC and run concurrent combinations of 1 MB DOS (MMU), 4MB LOTUS/ 
INTEL/MICROSOFT spec. (Bank-Switching) and RAM DISK Only ALL CARD gives you 
974,848 bytes total memory for DOS—type A» CHKDSK on your PC and compare. 

ALL CARD is your best choice by far. 

SPECIAL $100 OFFER 

Buythe ALL CARD AT1/M with 256K for $895 or AT 1 for $445 and for an additional 


$100 get your card populated with a full megabyte. Offer is limited. Act now! Order your 
^LL. CARD today. 


Inquiry 13 


^LL. Computers Inc. 


102 Bloor St., W., 12th Floor, 
TORONTO, CANADA М55 1M9. (416) 960-0111 TELEX 06-986766 


The worlds best selling monochrome 
eraphics card for the IBM PC. 


There are more Hercules 
Graphics Cards in more ІВМ" 
PCs, ХТ$ and ATs than any 
other monochrome graphics 
cardin the world. 

Overa quarter of a million 
demanding users around the 
world use a Hercules Graphics 
Card to improve the perfor- 
mance of their software. 

The Lotus" 1-2-3° Booster. 

Consider Lotus 1-2-8. 
Hercules gives an off-the-shelf 
. copy of 1-2-3 
©) thehighest 

| resolution 


PC, XT or AT. More 1-2-3 
users choose the Hercules 
Graphics Card to get crisper 
text and sharper graphics 
thanany other monochrome 
graphics card. 

And we bring the same 


performance to other integrat- 


ed programs like Symphony, 


Framework, and SuperCale?3. 


But we don't stop there. 
The Hereules Graphies Card 


improves all kinds of software. 
Like Mierosoft" Word, a 

word processor that enables 

you to display text with sub- 


seripts, superscripts and italics. 


Or pfs: Graph, an easy-to- 
use business graphics program 
that converts your data into 
presentation quality graphs. 

Or Microsoft" Flight Simu- 
lator, the high flying game for 
the overworked executive. 

OrourownGraph X, а 
library of graphics sub- 
routines that eases graphics 
programming. 

Or AutoCAD, acomputer 
aided design program that 
offers features normally asso- 
ciated with expensive CAD 
systems. 

And we supply free soft- 
ware with each card 
to do hi-res graph- | 
ics using the PC's 
BASIC interpreter. Am 
State-Of-The-Art Hardware. 

The Hereules Graphies 
Card gives you graphics res- 
olution of 720h x 348v and a 


parallel printer port. Our 
unique static RAM buffer pro- 
vides sharp 9 x 14 characters 
and flicker-free scrolling. Our 
exclusive safety features help 
prevent damage 
E» to your monitor. 
E State-of-the-art 
E" custom IC technology 
Ж” delivers unsurpassed reli- 
ability. Ordinary graphics cards 
use up to 30 ICs to do what one 
Hercules IC does. By using 
fewer parts, we reduce the pos- 
sibility of component failure. 

Which is one reason we 
warranty the Hereules 
Graphies Card for two years. 

Unbeatable reliability. 
Advanced technology. Proven 
by over a quarter of a million 
users. Why settle for anything 
less than Hercules? 

Call 1-800-532-0600 Ext 408 
for the name of a Hercules 
dealer nearest you and we'll 
rush you our free info kit. 


Hercules. 
We're strong on graphics. 


Address: 2550 Ninth St.. Berkeley, СА 94710 Ph: 415 540-6000 Telex: 754063. Trademarks/Owners: Hercules, Graph X/Hercules; 1-2-8, Symphony/Lotus; IBM, XT, 
AT/IBM; Framework/Ashton-Tate; SuperCalc/Sorcim-IUS; Microsoft/Microsoft; pfs/Software Publ; AutoCAD/AutoDesk. Printer cable offer expires February 28, 1986. 


Good only in U.SA., offer subject to change without notice. 
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Inquiry 156 


. A hard-disk 
drive 

for the 

Apple 1+, Ile 
| М | 


BY DOUGLAS E. HALL 


Douglas E. Hall has BS. and MS. 
degrees in electrical engineering from 
Stanford University. He currently 
runs his own microcomputer 
consulting business. He can be 
contacted at MicroCraft, Lane Road. 
Chichester. NH 03263. 


HARDWARE 


Inside The 


T o run my own business as a micro- 
computer consultant for nonprofit 
organizations, it was clear that | 
would need a hard disk for storing my word- 
processing, spreadsheet, database, and pro- 
gram files, which filled more than 40 flop- 
py disks. 

A mailer | received from First Class Pe- 
ripherals advertised a 10-megabyte hard- 
disk system for Apple II computers. Called 
The Sider, it sold for only $695. Not only 
was the price right, but the company of- 
fered a 15-day trial period during which | 
could return it with no questions asked. 
That seemed unprecedented for a piece of 
sophisticated computer equipment. 

The disk drive is about the size of a shoe- 
box, measuring 7.5 by 3.5 by 16 inches. The 
well-padded package from First Class con- 
tained the drive, interface board, installation 
manual, cable, installation software, and 
miscellaneous hardware. 


INSTALLING THE HARDWARE 

Although I have degrees in electrical engi- 
neering and once designed and wire- 
wrapped my own homebrew computer, that 
background was not adequate to help me 
determine the difference between an 
"anchor screw" and a ‘retaining screw,’ 
both of which were involved in installing the 
cable-clamp assembly to the back of my 
Apple lle. First Class could have made the 
task easier by including a few more dia- 
grams of hardware-installation steps in the 
manual. It would also help to have a 
diagram showing and naming each part and 
noting whether it is for the Apple Il+, lle, 
or both. Nevertheless, within 45 minutes I 
had the hardware connected. When the 
computer and disk were plugged in and 
turned on, the drive began to hum, and I 
figured І had at least approximated the cor- 
rect cable installation. 


INSTALLING OPERATING SYSTEMS 
The Sider is partitioned to hold up to four 
operating systems: DOS 3.3, Pascal, Pro- 


REVIEW 


Sider 


DOS, and CP/M. You have to decide on the 
amount of disk space you want to set aside 
for each system, however, and then follow 
the step-by-step procedures in the manual. 
| installed only DOS 3.3 and CP/M. The 
“dynamic partitioning screen” for dividing 
the disk into sections for each operating 
system was confusing to use. Eventually it 
became clear that І had to adjust ProDOS 
for maximum partition size (even though | 
didn't need it at all) as a step along the way 
to dividing up the disk into CP/M and DOS 
3.3 areas. That didn't make a lot of sense 
to me, but that's the way it had to be done. 
In contrast to the Davong 15-megabyte 
hard disk, which I had used for nearly two 
years earlier, The Sider requires the entire 
disk to be partitioned during installation. 
You are not allowed to leave part of the disk 
undesignated as to operating system and 
assign it later when your actual need for 
space becomes more apparent. This forces 
you to make better estimates as to your 
space needs and could possibly cause 
problems later. In my case, if | decide next 
month that | want to install Pascal, there will 
be no hard-disk space available for Pascal 
files even though I may have lots of unused 
CP/M space. The only solution is to reparti- 
tion the disk, install the operating system 
again, and then restore all the files to the 
disk from backup floppy disks. It would have 
been better to allow some of the disk space 

to remain unassigned until needed. 
Once I had partitioned the disk, my next 
step was to break each partition into 
volumes as desired. Again the manual was 
not very satisfactory. It stated that "DOS is 
divided into small volumes (DOS-SV) and 
large volumes (DOS-LV);' without indicating 
what the actual sizes or limitations on use 
were for either. After І had guessed at what 
| might need, | was ready to format the disk 
and install my operating systems. I followed 
the manual meticulously and all went well. 
That isn't to say | understood all that was 
happening. For example, during the process 
(continued) 
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AT A GLANCE 


Name 
The Sider 


Type 
10-megabyte external hard disk with 
controller card for Apple 11+, lle 


Company 

First Class Peripherals Inc. 
3579 Highway 50 East 
Carson City, NV 89701 
(800) 538-1307 

(702) 883-4000 in Nevada 


Size 
75 by 35 by 16 inches; 11 pounds 


Necessary Hardware 
Apple Il ог lle with one floppy-disk drive, 
monitor, and 64K RAM 


Necessary Software 
One or more operating systems (DOS 3.3, 
CP/M, Pascal, or ProDOS) 


Features 
10 megabytes of formatted storage 


Options 
A second Sider can be daisy-chained 


Documentation 
53-page installation manual 


Price 
$595 
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REVIEW: THE SIDER 


a lot of screens appeared with infor- 
mation on "Pre Comp Cycle." “Con- 
trol Byte” "Interleave" "DOS Bounds,’ 
and other items meaningless to me. 
The manual explains these screens by 
saying, "A series of screens describ- 
ing the boundaries of each partition 
are displayed next.’ It would seem to 
me that if these screens are important 
or useful enough to appear at all, then 
some explanation should be pro- 
vided. If they are not useful to the 
user, then why display them? 

After an hour, | had completed the 
software installation. | turned every- 
thing off and rebooted. Thé Sider 
Worked perfectly. The main menu ap- 
peared on my screen and | was able 
to drop into CP/M or DOS or run a 
program from either a floppy-disk 
drive or from The Sider. 


UTILITY PROGRAMS 
The Sider manual lists, but does not 
explain, the various utility programs 
that are provided. It seemed logical 
to me to use the Backup/Restore utili- 
ty to copy my floppy-disk volumes 
and files onto the hard disk. I couldn't 
get it to work: it kept telling me that 
my floppy disks were not "library 
volumes.” The manual contains not a 
hint about what this utility expects. 
A call to First Class Peripherals toll- 
free telephone number resulted in a 


. discussion with a technician who said 


that he was not sure of the purpose 
of the Backup/Restore utility. He sug- 


Photo |: Front view of The Sider hard- 
disk drive. 


gested that | use a different utility 
called Image Copy. He stated that First 
Class is preparing a user's manual to 
supplement the installation manual, 
that people who had bought The 
Sider would eventually receive a copy, 
but that no date had been set for its 
release. He also stated that he had on- 
ly a handwritten set of engineering 
notes to use in assisting callers ex- 
périencing problems. 

| used Image Copy and it worked 
well. It took 48 seconds to copy a 
140K-byte DOS 3.3 floppy disk to a 
similar volume on the hard disk. 
(Dont make the mistake of using 
Image Copy in place of Apple's 
COPYA program to copy one floppy 
disk to another, however. COPYA re- 
quires | minute 28 seconds to com- 
plete that task: Image Copy requires 
more than 20 minutes.) 

One especially handy utility is the 
Hard Disk Catalog. It automatically 
catalogs each DOS volume on the 
hard disk in sequence. It is extremely 
helpful in searching for a particular 
DOS 3.3 file. The program as provided 
was written in Applesoft, so | was able 
to make a simple modification to send 
the catalogs to the printer as well as 
to the screen. 

One utility The Sider lacks is an im- 
port/export utility, which allows you to 
copy a file from one operating system 
to another. | need this to move text 
files from CP/M, where they were 

(continued) 


Photo 2: Rear view shows extra connection 
for daisy-chaining. 


Contemporary - 
Electronics Series 


Trial Examination Order Form 

YES! I’m interested in learning contemperary electronics and would like to examine the 
first module inthe series. If I decide to keep it, I will pay just $19.95 plus $2.25 shipping 
and handling. I will then receive f uturemodules automatically, one every 4 to 6 weeks. 
Each of the 15 modules in the series is $19.95 plus$2.25 shipping and handling and 
comes on the same 15-day Free Examination basis. There is no minimum number of 
modules that I must buy and I may cancel at any time simply by notif ying you. 


If I do not choose to keep the first module, I wili return all materials in good condition 
and pay nothing. Future modules will be canceled and I will be under no further 
obligation. 


Covers every subject of 

modern electronics 

* Digital logic 

* Digital gates (TTL, CMOS. 
MOS) 


e Flip flops 

e Counters and registers 

e Op-amps and applications 

* Combinational logic circuits 
(ROM, PLA, decoder) 

e Amplifier fundamentals 

e Transistors (bipolar and FET 
diodes and thyristors 

e Linear and digital integrated 

circuits 

Microprocessors 

Oscillators 

Optoelectronics 

Fiber optics 


Robotics 2080-01 


Al orders subject toapprovaland payablcin U.S. funds only. Available in U.S. 
and Canada only. Add first class stamp and mail today! 


Post Office 
Will Not 


Deliver Without 
First Class 
Stamp 


Л 
e 

"Hub. 

McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue 

Washington, D.C. 20016-2876 


Con THE NEW ELECTRONICS WITH McGRAW-HILL'S 


The fast, easy and low cost way to 
meet the challenges of today's 
electronic innovations. À unique 
learning series that's as innovative as 
the circuitry it explains, as 
fascinating as the experiments you 
build and explore. 


From digital logic to the latest 
32-bit microprocessor, the McGraw- 
Hill Contemporary Electronics Series 
puts you into the electronic picture 
one easy step at a time. Fifteen є: 
unique Concept Modules, sent to you E 
one every 4-6 weeks, give you a 
handle on subjects like optoelec- 
tronics, robotics, integrated circuits, 
lasers, fiber optics and more. AL : | а wants 

Each Concept Module goes | / | ^ li an update in con- 
right to the heart of the matter. ) Tm temporary circuits...a — 
You waste no time on extraneous manager or supervisor in an electronics 
material or outdated history. It'sa plant...a doctor, an engineer, a chemist 


„же 


Perform 


fast, efficient, and lively learning Experiments who finds electronics playing an 
experience...a non-traditional in Contemporary Electronics increasingly important role in your 
approach to the most modern of Throughout your series, lab- work. It's even for electronics engineers 
subject matter. oratory experiments reinforce every | 9t ао who 3^ эм = 
ق‎ : needs freshening up. It’s the quickest, 
Unique Interactive Instruction signikirant pusit TUB i most ی‎ 
i | essential experience А i 
With each module, you receive | - an == robablv least 
i i қ .dynamic, hands-on | T= a D y 
a McGraw-Hill Action Audio 5> ч лауат ә expensive wav to 
: demonstrations of Ca 5 Е - p y 

Cassette. Each tape is a dynamic iow. wy en do it. And the 

| 3 theory in practice. . . | ү NO" Ou ' 
discussion that drives home the key | | Se ЖҰЖ only one that gives 

i . will help you master | YE Қыс N 
facts about the subject. Your learning %- i iS ^1 you hands-on 
principles thatapplyall | EE C= 

a А | Ше way up to tomorrow's | T2 а * > > ехрепепсе. 
m c. | latest VLSI (Very Large 15-Day No-Risk Trial 
C Scale Integrated) circuitry. Toorder your first module with- 


use it through- In your very first module, you'll — out risk, send the postage-paid card 


out the series to 


build elec- use integrated circuits to build a digital today. Examine it for 15 days under 
Шыл oscillator, verifying its operation with the terms of the order form and see 
concepts MEN == a light emitting diode (LED). You'll how the Contemporary Electronics 
e | | learn to identify passive and active Series gets you into today's electronics. 

--——— A— MÀ / components, understand concepts If card has been used, write us for 
experience is reinforced through coummon toalelecitanicgircults. . ordering information. 
interaction with vividly illustrated For Anyone Interested in Electronics 
text, audio cassettes, and actual The Contemporary Electronics A | ‘em McGraw-Hill 
electronic experiments. Indexed Series is designed for anyone from с. E Continuing Education Center 
binders preserve backup material, hobbyist to professional. It's for you "Hh hi 3939 Wisconsin Ave. 
notes, and tapes for convenient if you're looking for new fields of El Washington, D.C. 20016 


referral. interest.. .if you'rea teacher who 
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created with dBASE II, to Apple DOS, 
where they will be used in a mail- 
merge routine. I'd pay $50 for such a 
utility. Is anybody at First Class 
listening? 


NOISE 

One final complaint: noise. This prob- 
lem is not unique to The Sider, of 
course. All hard disks have some 
noise. But The Sider is not among the 
quietest of hard disks. I often find 
myself turning it off so | can hear 
myself think. Without some special 
noise insulation, it would be distract- 
ing in any office setting. 


SPEED 

The Sider does its job. I've used it to 
rapidly create large database files for 
dBASE II under CP/M, which is some- 
thing that was not possible with my 
floppy disks. The measurements that 
are given in table | show a com- 


REVIEW: THE SIDER 


Table 1: Benchmark comparisons for The Sider hard-disk system and Apple's 
DuoDisk floppy-disk system. (See the June 1984 BYTE, pages 334 and 336, 
for details.) The benchmark programs were written in Applesoft BASIC. 

They were executed on an Apple lle running DOS 3.3 and having 128K bytes 
of memory. 


The Sider 
2:43 
3:03 
Copy a 40K-byte file 91 


Write a 64K-byte file 
Read a 64K-byte file 


parison of access times for floppy 
disks and The Sider. 


CONCLUSION 

| give The Sider an A for price, per- 
formance, and ease of use; a C for 
ease of setup; a D for documentation 
(at least until the users manual is 
released); and an A for First Class's 
policy of 15-day return and one-year 
warranty. 


Apple DuoDisk 
3:04 
239 
1:32 


| have necessarily dwelt on the 
problems 1 see with The Sider. But the 
best summary of my evaluation is the 
answer to the question, "Did 1 return 
The Sider to First Class at the end of 
the 15-day free trial period for the 
promised full refund?" Definitely not. 
For the very attractive price of $695, 
| am willing to live with The Sider's 
limitations. |Editor's note: The price has 
since fallen to $595.) Ш 


The IBM-compatible WYSEpc 
gives you more features for less. 
Buy, lease or rent from MTI at great prices. 


Wyse includes features that others price as options. 
Each model of the WYSEpc comes as a complete 
package with nothing else to buy. 


The basic system includes the processor unit with 
256K RAM, two 54” diskette drives of 356K each 
(IBM format), keyboard, display adapter, 14" tilt/ 
swivel monitor, two serial ports and a parallel port. 
It also includes the MS-DOS 2.11 operating system, 
GW-BASIC, and a complete set of manuals. 

The floppy disk controller, display adapter, and the 
three I/O ports are incorporated in a single-board 
design. This allows you two additional IBM-compat- 
ible option slots. 

There's also an IBM PC/XT compatible model with 
a 10-Megabyte Winchester and color graphics option. 
MTI is an authorized distributor for Wyse, so we сап 
meet your needs in a timely fashion. Call MTI today. 


5) MTI SYSTEMS CORP. 


A SUBSIDIARY OF DUCOMMUN INCORPORATED 


m a далала дала лала а 
CET 


The W YSEpc is truly IBM PC compatible. It runs N.Y.: 212/226-2337 ^ Ohio: 216/464-6688 
over 350 software packages. Even the acid tests - a ао m. UEM ES S a 
Lotus 1-2-3 and Flight Simulator - run beautifully. кы MIE Су. DT 


TRADEMARKS - WYSEpc: Wyse Technology. IBM,IBM PC, XT: Pa.: 
International Business Machines Corporation, Lotus, Lotus 1-2-3: 
Lotus Development Corp, Flight Simulator: Microsoft Corp. 


412/931-9351 714/220-6487 
Or call: 800/645-6530 
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THE 
GREAT ESCAPE! 


FROM IVORY TOWERS AND 
COLD COMPUTER ROOMS TO 
THE WARMTH OF YOUR OFFICE. 


Artificial intelligence for business 
has arrived in a | revolutionary new 
produet. . . Guru. 


At last, artificial intelligence designed espe- 
cially for business! Guru brings together expert 
system capabilities of artificial intelligence, 
the productivity of familiar business computing 
tools and the ease of communicating with 
your computer using menus, commands or plain 
English. All available in a single, integrated 
program. 

Guru works like human experts, considering 
uncertainties, reasoning through forward 
and backward chaining, asking for more infor- 
mation when needed, and explaining its 
recommendations. 

Guru's expert system works hand-in-hand 
with all the familiar business computing tools 
like spreadsheets, statistical analysis, business 
graphics and a programming language, always 
available for both expert consultation and your 
everyday business computing needs. 

Best of all, you won't need to learn LISP or 
PROLOG or buy fancy computers. . .Guru runs 
on your PC and communicates in plain English! 
Guru is artificial intelligence that means business. 

For more information, call or write Micro Data 
Base Systems, Inc./Marketing & Sales, РО. Box 
248, Lafayette, IN, 47902, 317/463-2581, Telex 
209147 ISE UR. 


EU y 


ARTIFICIAL INTELI THAT MEANS BUSINESS. 


IGENCE 
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dis 


möbs is a registered trademark and Guru is а trademark of Micro Data Base Systems, Inc., Р.О. Box 248, Lafayette, ІМ, 47902 -= 


"үгү үүт ТАА 
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Avocet turns an ordinary PC 
into an extraordinary 
development system. 


And saves you $20000 
in the process. 


Now, there's a way to see all your 
best microprocessor designs take 
root, easily and effectively Avocet 
cross-assemblers, simulators, 


THE AVOCET 
CROSS-ASSEMBLER FAMILY. 


CP/M-86 


СР/М"-80 MSDOS™ 
$250.00 $250.00 
20000 250.00 
200.00 250.00 
200.00 250.00 
200.00 250.00 
200.00 250.00 
200.00 250.00 
200.00 250.00 
500.00 
250.00 


Avocet 
Cross- 
assembler 


XASMO4 
XASMO5 
XASMOS 
ХА5М18 

ХА5М48 
ХА5М51 

XASM65 
XASM68 
XASM75 
XASM85 


Target 

Micro- 
processor 
6804 

6805 

6809 
1802/1805 
8048/8041 
8051 
6502/65C02 
6800/01,6301 
NEC 7500 
8085 


500.00 
250.00 


а М 
IM n 
г * 
t 
1 
{ 
ша, = ЕЛ 


XASM400 
XASMF8 
XASMZ8 
XASMZ80 
XASM6811 
ХА5М180 


СОР400 
Ғ8/3870 
28 

280 
68HC11 
HD64180 


300.00 
300.00 
200.00 
250.00 
250.00 
250.00 


300.00 
300.00 
250.00 
250.00 
250.00 
250.00 


XMAC682 682 595 


00 00 595.00 
XMAC68K 68000/68010 595.00 


595.00 


* Trademark of Digital Research 
** Trademark of Microsoft 


emulators and EPROM program- 
mers turn your personal computer 
into a sophisticated development 
system. No more searching for 
the ever inaccessible mainframe. 
Or, wondering how to pay for a 
$20,000 dedicated development 
system. Avocet products save time 
and money, and provide the most 
flexible development system 
available. 

Avocet allows you to develop 
software for practically any micro- 
processor without switching devel- 
opment systems. And equally 
important, Avocet development 
tools are easy to install and easy 
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to use. We provide you with 
everything you need to develop 
microprocessor software, from 
data entry through assembly 
debugging and final EPROMs. 


Now “debug” on your PC. 
Avocet has realistic answers for 
users who want low cost 

=z” debugging capability, 
Until now, engineers 
| have been very much 


% on their own in the 
mens. area of testing. But 

^ now Avocet simulators 

and emulators virtually eliminate 

the frustrating and often costly 

"crash and burn" method. 


New AVSIM family 

of full screen simulators. 
Avocet's new software simulator/ 
debuggers let you test your code 
in a crashproof, interactive environ- 
ment, without additional hardware. 
Your PC's screen becomes a "win- 
dow” into the simulated target 
CPU. Extensive break point, I/O, 
and interrupt facilities make AVSIM 
a truly useful development tool. 
Price $299. 


New TRICE 

in-circuit emulator. 

At last, an affordable in-circuit 
emulator! With the self-powered 
TRICE, you can examine target 
memory and register, set break 
points, single-step, trace and 
more; TRICE recognizes 34 differ- 
ent commands. Its serial interface 


AVOCET 
SYSTEMS INC. 


lets you control emulation and 
download code from your terminal 
or PC. Priced from $498. 


AVPROM programmers 
work with any PC. 
The AVPROMs program over 37 
different devices, including 
EPROMS through 27512, CMOS 
and E? PROMS, and MPU/EPROM 
combos, using fast "adaptive" 
algorithms. Intelligent, self-con- 
tained units work with any per- 
sonal computer, using Avocet's 
GDX driver software... from $429. 
Gang programmers from $979. 
To find out more about Avocet 
software development tools and 
accessories, call us toll-free: 


1-800-448-8500 


(In the U.S except Alaska 
and Hawaii.) 


VISA and Mastercard accepted, 
Most popular disc formats now 
available—please specify. Ship- 
ping and handling additional— 
call for exact quotes. OEM 
INQUIRIES INVITED. Avocet 
Systems Inc., Р.О. Box 490-B7, 
Rockport, Maine 04856, 

(207) 236-9055. Telex: 467210 
AVOCET CI. 
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г----. issues, 


All too often, brand-name CPUs аге "bundled" expertise that twice earned NEC Emmy Awards 
with mediocre peripherals — a practice that makes from the National Academy of Television Arts & 


for profitable sales, but does nothing for the Sciences. 
systems performance. Winning the printer race 

In Japan, where most computer peripherals are 25 qu dedii mte | 

, actually built, NEC is the largest personal computer takes both speed and endurance. 
company — by far. And NEC didn't make it to first Ask people who really know about printers, and 
place by offering second rate peripherals. dd | ее ы. uS eae the е abd 
Ti a ue eta also point out tha uilds printers for other 
xs The monitors with | computer companies. And if you ask them to 
the broadcast vídeo heritage. choose one word to sum up what makes NEC 


While dozens of companies market display printers stand out, it will probably be “reliable.” This 
monitors, only a handful possess the tube is why NEC has become the printer of choice for the 
technology and manufacturing capability to actually most demanding installations. 
build them. NEC is one of the few. In fact, NEC's So before you buy a peripheral from any name 
complete line of color and monochrome monitors company, make sure the company puts more into 
reflects the professional and broadcast video the peripheral than just its name. 


PC-PR105A IBM PC PLUG COMPATIBLE 
TRI-MODE DOT MATRIX PRINTER 


JB-1280DÀ IBM PC PLUG COMPATIBLE 
GREEN PHOSPHOR BLACK SCREEN MONITOR 


NEC Home Electronics (U.S.A.) Inc. 
Personal Computer Division 
1401 Estes Avenue 
Elk Grove Village, IL 60007 
312-228-5900 
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Add-on 


memory and 


I/O ports 
for the IBM 


PC AT 


BY Т] BYERS 


TJ Byers is the author of numerous 

books and articles on computers. His 
latest book is Inside the IBM PC 
AT (McGraw-Hill). You can contact 
him at 9411 Soledad Canyon Ка. 

Canyon Country. СА 91351. 


HARDWARE REVIEW 


Advantage! for the AT 


he architecture of the IBM PC AT's 

16-bit-wide bus, although similar to 

that of the 8-bit-wide IBM PC bus, 
is different enough that standard IBM PC 
cards are not compatible with the AT in 
most cases. Consequently. a new generation 
of IBM enhancement products has been de- 
veloped for this machine. 

One of the more versatile multifunction 
boards for the AT is Advantage! from AST 
Research (see photo 1). Advantage!, which 
is among the first of the third-party products 
for the AT to appear on the market. closely 
resembles AST's SixPakPlus multifunction 
board for the IBM PC. Of course, there are 
differences. 

First, you will notice that the AST clock/ 
calendar is absent. Since the PC AT has an 
internal clock and calendar, AST has not 
duplicated it. Second, you can load the Ad- 
vantage! with almost 10 times as much 
RAM (random-access read/write memory) 
as a SixPakPlus. 

Extra memory is really what the Advan- 
tage! is all about. The board's minimum 
memory configuration is 128K bytes of 
RAM, enoughto take an enhanced IBM PC 
AT with 512K bytes of memory up to the 
machine's lower limit of 640K bytes. (The PC 
AT can use 640K bytes of RAM in its 
l-megabyte real-address-mode address 
space.) 

But the IBM PC AT doesnt stop there, and 
neither does the Advantage! multifunction 
board. Using the AT's protected-mode 
memory configuration, Advantage! can con- 
tain up to 1.5 megabytes of RAM. This is 
extended RAM that resides above the nor- 
mal I megabyte of real-address-mode 
memory-address space that the AT uses for 
routine operation. You can use this 
protected-mode memory space for RAM 
disks such as the IBM PC-DOS 3.0 VDISK 
utility or for multiuser operating systems like 
IBM's XENIX package. 

If that isn't enough RAM for your needs, 
Advantage! accommodates a special piggy- 
back memory module that attaches to the 


board itself and extends the total on-board 
memory to 3 megabytes. This means that 
you can add a full 3 megabytes of RAM to 
your IBM PC AT while using a single expan- 
sion slot. Cascading more Advantage! 
boards, up to a maximum of five, results in 
15 megabytes of protected-mode memory 
(the maximum the machine will accept). 
Furthermore, Advantage! offers several 
other memory-expansion options to meet 
your goal. You can choose either 64K-bit or 
256K-bit RAM chips for maximum flexibili- 
ty when upgrading your system's memory. 


MEMORY-ADDRESSING CAPABILITY 
Memory addressing, the function of Advan- 
tage! that designates where extra memory 
appears in the machine's address space, is 
also flexible. The total on-board memory 
can be split to fill space in both the base 
(real-address-mode) memory system and 
the protected-mode memory area. 

In other words, if your AT has 256K bytes 
of base memory and you add a I.5-mega- 
byte Advantage! board to your system, you 
can choose to put all 1.5 megabytes in the 
protected-memory area and leave the base 
memory alone. This decision results in a 
machine with 256K bytes of base RAM and 
1.5 megabytes of extended memory for use 
as a RAM disk or for multiuser functions. 

Or you can split the extra memory be- 
tween the two modes. Through the use of 
DIP (dual in-line package) switches, you can 
fully load the base memory by sectioning 
off 384K bytes of the 1.5 megabytes for use 
as base memory. The maximum base RAM 
is 640K bytes of the assigned |-megabyte 
address space (in this case, 256K original 
bytes plus 384K bytes added by address- 
ing the Advantage! board). This leaves 
1116K bytes, or 1.116 megabytes, for use as 
protected-mode memory. 


COMMUNICATIONS PORTS 

The Advantage! multifunction board also 

contains a serial communications port and 
(continued) 
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AT A GLANCE 


Name 
Advantage! 


Company 

AST Research Inc. 
2121 Alton Ave. 
Irvine, CA 92714 
(714) 863-1333 


Computer 
IBM PC AT 


Features 

Memory expandable to 1.5 megabytes 
on-board, memory expandable to 3 
megabytes on-board with piggyback 
module; split memory-addressing capability; 
uses 64K- or 256K-bit memory chips; 
parallel printer port, serial RS-232C 
asynchronous port, and optional second 
serial port and game port 


Documentation 
75-page user's manual, tabbed function 
identification 


Price 
128K bytes of memory and 


serial/parallel ports $595 
3 megabytes of memory with 

piggyback board and 

serial/parallel ports $2395 
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REVIEW: ADVANTAGE! 


Photo I: The AST Advantage! multifunction board for the IBM PC AT, 
showing sockets for up to 1.5 megabytes of RAM, memory-address DIP switches, 
and parallel-port, serial-port, and game-port connectors. Note the rows of vertical 
pins in front of the RAM socket area and immediately above the printed-circuit 
fingers: these are for connecting the optional add-on |.5-megabyte piggyback 
RAM board. 


a parallel communications port. The 
serial port is an RS-232C-compatible 
asynchronous communications port 
that you can use to provide a link be- 
tween the AT and a modem, serial 
printer, mouse, or other serial device. 
Unlike on the IBM PC. which uses the 
industry-standard 25-pin DB-25 con- 
nector, Advantage!'s RS-232C port is 
interfaced via the 9-pin DB-9 connec- 
tor that IBM is using as its new 
RS-232C standard. A second asyn- 
chronous serial port is offered as an 
option. 

The parallel printer port is also stan- 
dard on the Advantage! board. It per- 
forms exactly like any IBM parallel 
printer port, such as the one that 
comes on the IBM monochrome 
monitor, and can be used in conjunc- 
tion with the AT's existing parallel 
port. The IBM PC AT can support 
three parallel ports, and you can con- 
figure Advantage! to respond to two 
of the three assigned addresses. 

As a final option, you can install a 
game port. The game port is totally 
software-compatible with the IBM 
game adapter and you can use it with 
most joysticks. Due to a problem in 
the diagnostic program that accom- 
panied some of the earlier AT ma- 


chines, the port might not always 
show up on the listing of installed 
devices. This causes no problem in 
the use of the game port, so ignore it. 


DOCUMENTATION 

Probably Advantage!'s best feature is 
its documentation. It is clear, concise, 
and to the point. AST has broken 
down the operation of each function 
into a separate and extremely man- 
ageable chapter. The text is not over- 
whelming and the manual is well il- 
lustrated. The user's manual includes 
four appendixes that contain all pos- 
sible switch settings and actual pro- 
grams to modify or improve system 
performance. This is a welcome and 
noticeable improvement over some 
manuals | have used. 

Priced at $595, Advantage! is a 
good buy with plenty of capability. Of 
course, prices increase as the number 
of memory chips you use increases, 
but that's to be expected. Advantage! 
lives up to everything it promises. | 
have used the Advantage! board for 
RAM disks and as extended memory 
with the XENIX operating system, and 
the results have been excellent. | 
highly recommend it for the serious 
AT user. M 


2200 SERIES 


IE 


PORTABLE OSCILLOSCOPES 


THE ANSWER 
BY ANY MEASURE 


You can't judge a scope 
by its cover. 


When you look at our simplified, 
practical internal es 4 you 
see why the Tek 2200 Series 
delivers unparalleled high 
performance and reliability in 
the field. You get quality that's 
unmistakably Tektronix in scopes 
so advanced, they cost you less 
to buy and own. 

Through an innovative new con- 
cept in scope design we reduced 
the number of mechanical parts 
by 65%. Reduced cabling by 
90%. Virtually eliminated board 
electrical connectors. And elimi- 
nated the need for a cooling fan. 

The result: a scope with 
designed-in simplicity that 
increases reliability as it cuts 
downtime and repair costs. All of 
which means outstanding value in 


*Prices F.O.B. Beaverton, Oregon 
+3-year warranty includes CRT and applies to 2200 
oscilloscopes purchased after 1/1/83, Scopes 
are UL listed, CSA and VDE approved. 


a compact, lightweight package 
that your service technicians will 
appreciate. 

Plus, you get a selection of per- 
formance to precisely match your 
needs. There are the 60 MHz 
single time base delay 2213A at 
$1275* and the 60 MHz dual 
time base 2215A at $1525* And at 
100 MHz, the dual time base 
2235 at $1750* and the 2236 
with an integrated counter/timer/ 
multimeter at $2650” 

The industry's first three-year 
warrantyT is testimony to 2200 
Series dependability. Adding 
value to value are a variety 
of optional service plans that can 
economically extend this cover- 
age to five years. 

Consider what you're paying 


Copyright © 1985, Tektronix, Inc. Allrights reserved. TTA-517-1 


Prices subject to change. 


now in downtime, in service, in 

back-up scopes. On the bottom 

line, a Tek 2200 Series scope will 

save you money, time and trouble 

now and in the years to come. 
Contact your Tek Sales 

Engineer for a demotoday. Or 

call 1-800-426-2200, Ext. 201. 

In Oregon, call collect: 

(503) 627-9000, Ext. 201. 


Tektronix 


AMITTED TO ЕХСЕМ ЕМСЕ 
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HIN 


200000 customers made 
us doit. TheWYSEpc. 


We established a precedent on better than 250,000 desktops with our terminals. So when our 
customers got ready to include PCs in their plans, they didnt think they should have to settle for 
less than Wyse style, performance and economy. 

We agree. And now you can get the WYSEpc with IBM compatibility in hardware, 
software and expandability. We’ve thoroughly tested more than 350 software packages and acces- 
sories. It runs even the acid tests — Lotus 1-2-3 and Flight Simulator— in beautiful Wyse style. 

Our price includes dual floppy drives, monochrome 14” tilt/swivel monitor, height- 
adjustable keyboard, 256K RAM, two serial ports, one parallel port, MS-DOS with 
GW-BASIC — and more. 

There's also an IBM PC/XT compatible model with a 10-Megabyte Winchester disk. 

A color graphics option is available on either model. 
For more information about how much less all this costs from Wyse, call toll-free, today. 


Call 800-GET-WYSE 


č IS Whe Тег "E 3571 М. Fits Street, баз Јоле САЗЫ, Jetas 2 , 
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Powerful, 
but not 
quite ready 
and able 


BY STEVE KING 


Steve King is a program analyst for 
the state of California and a part- 
time writer and consultant. When 

not working with computers, he 
enjoys equestrian activities. He can 
be reached at 17625 Rancho de 
Oro, Ramona, CA 92065. 


SOFTWARE REVIEW 


Enable 


nable, a $695 integrated software 
package from The Software Group, 
would appear to be ideal for certain 
applications on the IBM Personal Computer. 
Imagine, for example, writing a guide to 
restaurants and restrooms in your area. You 
could use Enable's word processor to write 
the text for the guide, its database manager 
to assemble the data, its spreadsheet to 
track the associated expenses and income 
of the project, and its communications 
module to transmit the finished manuscript 
to the typesetter. Throughout the project, 
Enable's window-management capabilities 
would apparently let you easily keep an eye 
on all these functions. You could even use 
Enable to prepare some charts and insert 
these into the text. 

Unfortunately, an actual test of the soft- 
ware with such a project revealed several 
deficiencies in Enable. Of course, | used ver- 
sion 1.0. After I wrote this article, The Soft- 
ware Group released Enable 1.1, which is 
said to include some enhancements. No 
doubt this new version will fix many of the 
deficiencies | found. In the meantime, | will 
report on the software as I, and perhaps 
many customers, received it. |Editor's note: The 
new version of Enable does indeed fix many of these 
deficiencies. See the text box "Enable 1.1" on page 
334 for some notes on the new version.| 

Enable 1.0 comes on three disks: a system 
disk, an operation disk, and a tutorial/data 
disk (the new version comes on four disks). 
| evaluated the program with a Compaq 
Deskpro containing 640K bytes of RAM 
(random-access read/write memory) and 
two floppy-disk drives. Since Enable re- 
quires frequent disk swapping on a floppy- 
disk system, | recommend using a hard disk. 
By the time | finished this review, I was quite 
burned out by Enable, partially because of 
so much disk swapping. Not only do the 
program's ‘many overlay files require fre- 
quent disk changes, but The Software 
Group also employs a copy-protection 
scheme that checks drive A occasionally to 
verify the presence of a bona fide system 


E 


disk, even if you're running Enable from a 
hard disk. Fortunately, the new version of 
Enable is not copy-protected. 

Enables maintenance plan, which in- 
cludes toll-free telephone support and free 
updates for a period of one year, costs $95. 

In addition to a spiral-bound manual for 
each of its five modules (word processor, 
spreadsheet, database manager, communi- 
cations, and overall system control) a 
getting-started booklet, a quick-reference 
guide, and a small binder of helpful hints, 
Enable comes with a large keyboard overlay 
that gives the word-processing and tele- 
communications commands on one side 
and the spreadsheet and database-manage- 
ment commands on the other. The Software 
Group has written all the documentation as 
a tutorial, which makes it difficult when you 
just want to look up something, even 
though the manuals contain extensive 
indexes. 


INTEGRATION AND CONTROL 
When you first start Enable, you proceed 
through a series of menus to your desired 
function. The software creates a border that 
displays messages. This border limits the 
display to a 78-column width. 

Enable boots into the Master Control 
Module (MCM), which integrates Enable's 
functions. The MCM also controls window- 
ing, file handling, extensive macro capabil- 
ities, and a profile of the hardware in your 
system. 

The MCM duplicates most of the operat- 
ing-system file-manipulation commands. 
The module lets you select, copy, rename, 
and erase files from a single menu. How- 
ever, the MCM doesnt display files that 
were not created by Enable. The MCM also 
prevents you from accidentally erasing 
Enable's system files. 

After you choose a profile, the MCM lets 
you select one of the four applications 
modules: word processing, spreadsheet 
graphics, telecommunications (Telecom), 

(continued) 
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AT A GLANCE 


Name 
Enable 1.0 


Type 
Integrated software package 


Company 

The Software Group 
Northway 10, Executive Park 
Ballston Lake, NY 12019 
(518) 877-8600 


Format 
Three 5%-іпсһ double-sided floppy disks, 
MS-DOS 2.0 format 


Computer 

IBM PC or compatible with at least 256K 
bytes of memory and two floppy-disk 
drives; hard-disk drive suggested 


Features 

Word processing, spreadsheet, database 
management, graphics, windows, macros, 
communications, context-sensitive help 


Documentation 

Five 7- by 9-inch spiral-bound manuals, 
approximately 150 pages each, three 
pamphlets, and one keyboard overlay 


Price 
$695 
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and database-management system 
(DBMS)/graphics. Then it helps you 
choose the file you wish to process. 
If you don't remember a file's name, 
enter a question mark and the MCM 
takes youto the file-control menu. To 
select the file you want, move the cur- 
sor to it and press the enter key. 
The Software Group gave Enable's 
MCM impressive macro capabilities 
(the ability to execute stored keystroke 
sequences, including data entry and 
commands). You can tell Enable to 
record keystrokes for playback later 
or, once you have learned Enable's 
macro language, you can create 
macro files with the word processor. 
The Enable disks contain extensive 
tutorials that impressively demon- 
strate use of the macro powers. 


WORD PROCESSING 

| tried Enable's word-processing func- 
tion first and it almost soured me on 
the rest of the program. When the 
Word processor starts up, you must 
set your document margins each time 
you start a new file. 

Next, Enable assumes you want a 
title page for every new document 
you create. However, you can move 
the cursor down past the title page 
and start entering your text. You can 
also type the key sequence F9-O-NT 
to delete the title page. 

The series of keystrokes necessary 
to delete the title page typifies one of 
Enable's big problems: In general, the 
commands are too complicated and 
require too much moving about the 
keyboard for easy learning. For exam- 
ple, F2 with the up-arrow and P keys 
takes you to the beginning of a para- 
graph; F2-P takes you to the end. 
Most cursor commands start with F2; 
most text-manipulation commands 
begin with F9. 

You can also access most text-ma- 
nipulation commands from a series of 
menus that the software displays at 
the top of the screen when you press 
F10. Since you cant access all com- 
mands (such as the title-page com- 
mand) from the menus, you must fre- 
quently refer to the keyboard overlay 
or the manuals. The overlay is printed 
in very small type and contains rather 


cryptic explanations. It was frequent- 
|y difficult to locate the keystroke se- 
quence І wanted. Usually | resorted 
to thumbing the pages of the quick- 
reference guide. 

Since the menu command se- 
quences are not similar to the key- 
board command sequences, the 
menus do not help youlearn the key- 
board commands. In fact, | found that 
this dissimilarity impeded my learn- 
ing process. For example when insert- 
ing a page break from the menus, you 
press FIO-L-4; when using keyboard 
commands, you press F9-Ins-M-P. The 
Software Group should take a lesson 
from Mark of the Unicorn and use the 


same keystroke sequence for menu 


and keyboard command entry. Mark 
ofthe Unicorn's The Final Word brings 
up a menu if you pause after the com- 
mand-initializing keystroke or lets you 
enter the command uninterrupted if 
you know the correct keystroke 
sequence. 

Despite its clumsy, confusing com- 
mand structure, the Enable word pro- 
cessor contains almost the same 


‘capabilities you'd find in The Final 


Word, WordPerfect, or WordStar 2000. 
This program can create headers and 
footers, tables of contents, indexes, 
and footnotes. The Enable word pro- 
cessor also has a mail-merge function 
and can perform extensive boilerplate 
text manipulation using MCM macros. 

However, I had several reformatting 
problems when I edited my text. The 
program refused to move a small 
block of words from one place on a 
line to another place on that same 
line. 

Sometimes when | deleted or 
moved a block of text, the software 
left two spaces in the place from 
which the block came. Since I couldn't 
persuade Enable to delete either of 
the spaces, I was left with two spaces 
between the remaining words. 

If 1 inserted words into the middle 
of a sentence, thus forcing the end- 
of-sentence mark (usually a period) 
and the two spaces before the next 
sentence to wrap to the next line, the 
software dropped one of the two 
spaces. | had to manually reinsert 

(continued) 
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a demonstration of 


Hewlett-Packard 
ThinkJet Printer? 
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another space to maintain the proper 
distance between sentences. 

The word processor uses its own 
format for storing files on disks, but 
it can also store files in ASCII, 
Volkswriter, EasyWriter, and WordStar 
file formats. Enable is also supposed 


to be able to read those other for- 
mats. However, when I tried to get 
Enable to read the BYTE standard 
word-processor benchmark file a 
40-paragraph ASCII file, it would read 
only the first line. | used a public- 
domain utility to convert the bench- 


ENABLE 1.1 


BY RICH MALLOY 


he new version of Enable corrects 
many, but not all, of the deficien- 
cies reported by Steve King. 

Enable now comes on four floppy 
disks (utility, system, operation, and 
tutorial/data) that you must frequently 
swap in and out of disk drive A. All the 
disks are copyable, but an Install 
routine mentioned in the manual does 
not seem to work. Also, the disk-swap 
prompt is an irritating sound. 

The new word processor can now 
handle text lines longer than 78 col- 
umns (up to approximately 160 col- 
umns). To help youset margins, a small 
window in the screen's lower right 
corner indicates which column the cur- 
sor is in. Also, if a reformatting opera- 
tion leaves an extra space between 
words, you can delete the extra space 
with the Del key. You can turn off the 
automatic creation of a title page for 
each new document by changing your 
system profile. Finally. Enable can read 
ASCII files fairly easily. 

The database manager can now 
easily merge data files. 

The updated spreadsheet offers vari- 
able formats from 256 rows by 256 col- 
umns to 4095 rows by 15 columns. The 
spreadsheet can also easily read and 
recalculate Lotus 1-2-3 worksheets. 

The telecommunications module 
now lets you set up a wide range of 
communications parameters. [t also 
can do simple auto-log-on procedures. 
However, this module still has a few 
simple problems. For example, it stores 
your desired parameters on the utility 
disk, but the operation disk looks for 
these parameters on your data disk. 

Some items were not mentioned by 
Steve King. Enable does not currently 
support printers made by Star Micron- 
ics, C. Itoh, or Mannesmann Tally. No 
provision lets you modify Enable for 
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additional unsupported printers. When 
| set up Enable for an Epson MX-80, 
connected an IBM PC to a Star 
Micronics Gemini printer, and told the 
system to print, it locked up ir- 
retrievably. 

The word processor seems to con- 
tain other shortcomings. Copying a 
block of text seems to cause some 
paragraph indentation in the block to 
be lost And for some reason, the 
backspace key functions as a reverse 
space bar; it blanks out the character 
to the left but does not delete the 
space. You can change this to a nor- 
mal backspace function by adjusting 
your system profile, but the backspace 
key sometimes reverts to its default 
behavior for no apparent reason. 

Finally, in the system-profile section. 
you apparently cannot change that 
part of your system profile that refers 
to your modem. 

After a brief test, | would judge the 
updated product to be much closer to 
its advertised claims than the version 
used by Steve King. Note that because 
of the extensive disk swapping re- 
quired, | would discourage Enable's 
use on floppy-disk systems. Also, like 
Mr. King, I would have preferred that 
the publisher had made Enable’s menu 
and command sequences identical. 
Finally. some procedures, such as In- 
stall and the one toset up a particular 
modem, do not seem to work. 

All in all, on a hard-disk system and 
for certain applications requiring 
several different functions, Enable ap- 
pears to bea viable, if somewhat idio- 
syncratic, product. 


Rich Malloy is the New York editor for BYTE. 
He can be reached at BYTE, McGraw-Hill, 
43rd Floor, 1221 Avenue of the Americas, 
New York, NY 10020. 


mark file to WordStar format, but the 
Enable word processor still would 
read only the first paragraph of that 
format. 


DATABASE MANAGEMENT 
Of Enable's functions, I found the 
database-management system and 
the spreadsheet to be the most 
logical and the easiest to use. The 
DBMS module contains almost all the 
capabilities of popular middleweight 
database managers such as dBASE II 
or Condor 3. However, Enable allows 
the use of, but not yet the merging of, 
multiple data files. Although the 
Enable DBMS module doesnt contain 
a built-in programming language, as 
dBASE Il and Condor 3 do, the MCM's 
macro capabilities combined with 
Enable's report language let you 
design sophisticated data-manage- 
ment programs, such as general 
ledgers or inventory-control modules. 
The Enable DBMS can read dBASE 
Il data files directly. Since The Soft- 
ware Group also provides a utility pro- 
gram, Convert, that translates ASCII- 
format data files to Enable format, the 
Enable DBMS can use files created by 
almost any other database program. 
| imported a 1260-record mailing list 
into Enable that Condor 3 had 
created. | simply told Condor 3 to 
store the file with fixed-length fields 
in ASCII format and then used Con- 
vert to finish the conversion process. 
Each record in an Enable database 
file can have up to 32 fields (like 
dBASE 1 and Condor 3) of entered 
data or up to 113 fields containing 
data that is derived or calculated from 
the entered data. However, each 
record is limited to 2000 characters. 
With Enable, you design a database 
with a series of menus that lets you 
specify the type and limits for each 
field. The software lets you specify an 
amazing number of details about the 
limitations for each field, including 
whether data is entered from the key- 
board, derived from another database 
or from another field, or copied from 
the operating system. 
Next, Enable helps you design the 
data-entry forms for each database. 
(continued) 


Want 
hear it again? 


You made about as much noise turning the page as the 
ThinkJet Printer makes turning one out. 
So it lets you do two things at once. Print. And think. 
Without sound hoods. Without remote printing stations. 
Without aspirin. (And without alot of clutter. The only thing 
smaller than the ThinkJet Printer is its price: $4957) 
Better still, it works with just about every personal computer. 
| Hear the ThinkJet Printer sound off. 
Call (800) FOR-HPPC, Dept.276X, for the 


Hewlett-Packard dealer nearest you. 
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Data. You live with it every day. 
What you need are the tools to make it 
come alive. Comprehensive analytical 
tools. Mathematical precision. And 
graphics capabilities to broaden your 
insights —to help you visualize, 
analyze, and communicate your find- 
ings quickly and convincingly. 

And now you've got it. With 
STATGRAPHICS —a new 
PLUS* WARE™ product from STSC. 
STATGRAPHICS is the only PC soft- 
ware to fully integrate a wide variety 
of statistical functions with high- 
resolution color graphics. Giving you 
the power and precision you used to 
find only with mainframe software. 

STATGRAPHICS' unique inter- 
active environment allows you to 
generate graphs from within the 
statistical procedures. You can change 
a variable and see the effect — im- 
mediately. So your job is easier and 
youre more productive. 


STATGRAPHICS. » 


ONE KEYSTROKE NS 
LIFELESS DAIA... 


MORE OPTIONS FOR MORE 
COMPREHENSIVE ANALYSIS. 

STATGRAPHICS features over 
250 functions for analyzing data — 
including analysis of variance, regres- 
sion analysis, experimental design, 
quality control procedures, multivariate 
techniques, nonparametric methods, 
and extensive forecasting and time 
series analysis. 

It alsolets you enter data at the 
keyboard or access data stored in 
standard ASCII files, LOTUS® 1-2-3 
worksheets, and DIF files used by 
other popular software packages. 

TELL A CLEARER, MORE 
DRAMATIC STORY. 

STATGRAPHICS includes a wide 
variety of graphics programs such as 
two and three-dimensional line and sur- 
face plots, bar and pie charts, 
histograms, time sequence plots, and 
quality control charts. 

The graphics are supported on 
color and monochrome graphics boards, 
dot-matrix printers, and pen plotters 
for presentation quality graphics. 


SOPHISTICATED STATGRAPHICS 
_IS SURPRISINGLY SIMPLE 
TO USE. 

STATGRAPHICS is completely 
menu-driven, and includes a com- 
prehensive user’s guide, online HELP 
screens, tutorial, and handy reference 
card. And STSC’s HELP-Line is only a 
phone call away— giving you ready ac- 
cess to our staff of technical experts. 

TAKE A LOOK AT 
STATGRAPHICS. 
AND LOOK NO FURTHER. 

STATGRAPHICS is the most ad- 
vanced statistical graphics software 
available for PC’s. And the complete 
system is just $695. 

Toorder STATGRAPHICS, or 
for more information, contact your 
local dealer or call 800-592-0050 (in 
Maryland, 301-984-5123). Or write 
STSC, Inc., 2115 E. Jefferson St., 
Rockville, MD 20852. Major credit 
cards accepted. 
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Problem-solving atthe speed of thought. 


STATGRAPHICS operates on IBM PC's and compatibles under DOS, Version 2.0 or later. A minimum of 384K RAM, a graphics adapter and compatible monitor, and two 
double-sided disk drives or a hard disk are required, An 8087 math coprocessor and 512K RAM are recommended. 
А Соме! Company STATGRAPHICS is a registered trademark of Statistical Graphics Corporation. PLUS * WARE is a trademark of STSC, Inc. LOTUS is a registered trademark of Lotus 


Development Corporation. 
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While designing an entry form, you 
can access the word-processing 
module to add text enhancements 
that give instructions to the data-entry 
person. You can also specify a verifi- 
cation method that requires entering 
a particular field twice when accuracy 
is important. 

Finally, the DBMS module lets you 
design reports in almost the exact way 
that you design data-entry forms. 
However, The Software Group also 
has included a rudimentary program- 
ming language for creating reports in 
Enable. Using the word processor, 
you can construct a report with a 
series of dot commands (words pre- 
ceded by a period, or dot). The report 
language contains .if, .elseif, .else, 
exit, and .endif commands to handle 
conditional situations. 

When you are not designing a new 
database, you can bypass the DBMS 
menu and enter direct commands to 
the software as you do when using 
the word-processing module. The F9 
key initiates these commands but, 
once again, no relationship exists be- 
tween the menu command sequence 


and the keyboard command se- | 
quence. "We wouldn t be : 
speaking to each other." 


"IF it weren't 
for Harris-Lanier. ..” 


SPREADSHEET 

Since! don't own Lotus 1-2-3, | bor- 
rowed a friend's copy for comparing 
it to the Enable spreadsheet. Enable's 
spreadsheet looks like 1-2-3 and has 
a similar command structure, but it of- 
fers a maximum worksheet size of 
only 255 rows by 255 columns. How- | 
ever, my friend, who is much more of v 
a spreadsheet expert than | am, INE 
believes Enable's spreadsheet size is 

more than adequate for most uses. 


| ] 
Manager spreadsheet from Datamen- OUR N IS 
sion (Northbrook, Illinois), which МАМЕ, 
allows 256 pages of spreadsheets as | 
well as 256 rows and 256 columns per 
page, | found both the Enable spread- 
sheet and 1-2-3 somewhat limiting. 


Report Managers third dimension 


(pages) lets you generate multiple For more details on how Harris-Lanier can get your 


related spreadsheets, such as a PCs to share information, call 1-800-241-1706. 
budget page for each month of a year. = 
The Software Group incorporated 
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Most software companies would calli it a Bee ai jack if they. шы СҮМА 
a system so effective, it became the small business favorite. | м EA 


We call it a stroke of genius. 800:292-СҮМА 
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most typical spreadsheet capabilities 
in Enable, such as range commands 
and global formatting. Enable also 
has many mathematical functions, in- 
cluding business functions (e.g., amor- 
tization payments and internal rate of 
return), scientific functions (e.g. sine 
and cosine), and logical/conditional 
functions (e.g., choose, if, true, and 
false). The Enable 1.0 spreadsheet can 
also save files in 1-2-3, VisiCalc, and 
DIF formats, but strangely enough 
cannot read files in those formats. 


GRAPHING 

Both the database and spreadsheet 
modules let you design graphics 
images on the video screen if your PC 
has graphics capabilities. 

Enable can create vertical bar 
graphs in two and three dimensions, 
as well as pie charts and line graphs. 
| found Enable's graphs much easier 
to format and print than those created 
by 1-2-3, Report Manager, and Con- 
dor Graf. You can design various levels 
of titles for graphs and embellish them 
with nine different fonts. 


TELECOMMUNICATIONS 
Enable's telecommunications module 
is its weakest point. It requires even 
more disk swapping than the others 
and has some severe bugs. For exam- 
ple, after you choose Telecom from 
the main MCM menu, Enable lets you 
select Communicate or Setup. Setup 
supposedly lets you change com- 
munications parameters. When I tried 
to use Setup, however, the program 
beeped repeatedly and instructed me 
to insert the tutorial/data disk. Enable 
never accepted the disk asked for 
and, thus, never let me change the 
communications setup. 
| did manage to convince Enable to 
communicate by using the Communi- 
cate selection to access the program's 
terminal mode. 1 called a bulletin- 
board system and tried to download 
a public-domain program using the 
XMODEM error-checking protocol. 
Unfortunately, after youtell Enable to 
receive a file using XMODEM, the 
program prompts you to swap a disk 
before it begins to receive the file. 
(continued) 
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Generate entire applications, 
including reports and menus, from 
start to finish with amazing speed. 


e 300 fields per logical screen, 4 
physical screens per logical screen. 


e Screens are compiled, not 
interpreted. 


е Predefined VO types of String, 
Real, Integer. Phone and Date. User 
definable types. 


e Bullet-proof Data Entry. 


e Generates entire Database 
programs with Add, Change, 
Inquire, Delete and Backup 
functions predefined. 


e Includes algorithm (and uses) for 
a resident Binary Tree indexing for 

no wait lookups. Easy to change to 
other methods. 


Turbo Pascal is o trodemork of Borland Internotionat 
PC-DOS 15 o trodemork of international Business Machines 
Corporation. 

MS-DOS is o frademork of Microsoft Corporation. 


“So before Harris-Lanier showed up, 
your PCs wouldn't share information?” 


| 
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WRITE TURBO PASCAL APPLICATIONS FAST 


е Generates easily modifiable code. 
e Completely menu driven. 


e Includes Database Generator, 
Report Generator, Menu Generator, 
and VO Function Generator (to 
define additional VO types similar to 
phone and data types, which are 
predefined). 


REQUIRES: Turbo Pascal and PC- 
DOS 2,0 or higher. Soon available 


‘on MS-DOS. 


$59.95 unprotected (includes 
postage and handling only іп U.S.) 
Georgia residents add 4% sales tax. 


CALL TOLL FREE 1-800-JMC-8667 
or 1-404-736-8265 


JMC Research, Inc. 


803 Eisenhower Drive 
Augusta, Georgia 30904 


‘And now they re working 
together non-stop." 


FOR YOUR INFORMATION, 
OUR NAME IS 


For more details on how Harris-Lanier can get 
your PCs to share information, call 1-800-241-1706. 


i) HARRIS 
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MicroWay is the world's leading retail- 
er of 808/s and high performance PC 
upgrades. We stock a complete selec- 
tion of 8087sthatrunat5 and 8mhz. Ай 
of our coprocessors are shipped with a 
diagnostic disk and the best warranty 
in the business - one year! We also 
offer daughterboards for socketless 
computers such as the NEC PC and 
PCjr, and a board which increases the 
clock speed of the 80287 from 4 to 8 
mhz. Our NUMBER SMASHER" in- 
cludes 512K ram. It will run the IBM PC 
at clock speeds up їо 10mhz and 
achieves a throughput of.1 megaflops 


SPEED UP YOUR AT 
WITH 287TURBO" - Bmhz 


NUMBER SMASHER'" The World's Fast- 
est Accelerator Card forthe IBM PC, XT, and Com- 
patibles! Includes an 8086 and 8087 pair tested 
to 10mhz, and 512K bytes of high speed ram. 
Compatible with all software, operating systems 
and hardware! Your program speed is increased 
by a factor of 2.5 to 4.0. Floating point programs 
run up to 2.8 times faster on the PC than on an 
80287 equipped PC AT................. $1049 


МАТНІХРАК" manages a MEGABYTE! 
Written in assembly language, our runtime pac- 
kage accurately manipulates large matrices at 
very fast speeds. Includes matrix inversion and 
the solution of simultaneous linear equations. 
Callable from MS Fortran 3.3, 87MACRO, and 
BIBSSIG/INLIME seats each $150 


B7FFT' written in assembly language, per- 
forms Forward and Inverse FFTs on real and com- 
plex arrays which occupy up to 512K bytes of 
RAM. Also does convolutions, auto correlations, 
hamming, complex vector multiplication, and com- 
plex to radial conversions. Callable from MS For- 


tran, 87МАСНО, C, TURBO PASCAL or 
SW BASICAN CIN Erno ccs ier com rer etm $200 
87FFT-2" performs two-dimensional FFTs. 
Ideal for image processing. Requires 87FFT $100 
GRAPHICS PACKAGES 

Grafmatic for Fortran or Pascal............ $125 
Plotmatic fer бгаїтпаїїс.................... $125 
MultiHalo (one language) ................. $189 
DFixer'" - Eliminates the AT hard disk pro- 


blem! A disk which thoroughly checks PC or AT 
hard disks for bad sectors and updates the MS 
DOS file allocation table accordingly. ..... $149 


EPSILON" - our favorite in-house editor lets 
vou simultaneously edit up to 11 source files and 
joncurrently run a compiler or linker. А real 
imesaveni de. mms 2. cae Ree dE de $185 


* 


with 87 BASIC/INLINE, Intel Fortran, or 
Microsoft Fortran. Software reviewers 
consistently cite MicroWay software 
as the best in the industry! Our cus- 
tomers frequently write to thank us for 
recommending the correct software 
and hardware to meet their specific 
needs. They alsothankus for our same 
day shipping! In addition to our own 
products which support the 8087 and 
80287, we stock the largest supply of 
specialized software available any- 
where. For information call us at 


617-746-7341 


S057 Support 


FASTBREAK ` MicroWay's 
software turns on your 8087 during 1- 
2-3" execution. Recalculations run up 
to 36 times faster. When used with the 
NUMBER SMASHER" itcanprovide a 
total increase in 1-2-3" execution 
speed of up to 79 to 1. FASTBREAK 
provides youwith the unique capability 
for running other programs on top of 1- 
2-3. These programs can be written in 
BASIC, PASCAL, Fortran or C and can 
access the current values in your 1-2-3 
МРК ееі, м... 2... $79 
FASTBREAK & 


640K NUMBER SMASHER ... $1099 


For the IBM PC, PC XT, PC AT and Compatibles. 


87BASIC/INLINE'" converts the output of 
the IBM Basic Compiler into optimized 8087 
inline code which executes up to seven times fas- 
ter than 87BASIC. Supports separately compiled 
inline subroutines which are located in their own 
segments and can contain up to 64K bytes of 
code. This allows programs greater than 128K! 
Requires the IBM Basic Compiler and Macro 
Assembler. Includes 87BASIC ............ $200 


87 BASIC” includes patches to the IBM Basic 
Compiler and both runtime libraries for USER 
TRANSPARENT 8087 support. Provides super 
fast performance for all numeric operations in- 
cluding trigonometrics, transcendentals, addition, 
subtraction, multiplication, and division. . ..$150 


87MACRO/DEBUG" - contains all the 
pieces needed for writing 8087/80287 assembly 
code including 8087 macros, object libraries for 
commonly used functions, including transcen- 
dentals, trigonometrics and conversions between 
strings and real numbers. Our 87DEBUG com- 
pletes the раскаде....................... $199 


OBJ —ASM'" - а multipass object module 
translator and disassembler. Produces assembly 
language listings which include public symbols, 
external symbols, and labels commented with 
cross references Ideal for patching object mod- 
ules for which source is not available ..... $200 


RTOS - REAL TIME OPERATING SYSTEM 

RTOS is a multi-user, multi-tasking real time oper- 
ating system. It includes a configured version of 
Intel SiRMX-86, LINK-86, LOC-86, LIB-86, ОН-86, 
and MicroWay's 87DEBUG. Runs on the IBM- PC, 
XT, PC-AT and COMPAQ $400 


wo cis Xo xoa XO do eee wow з а е 


INTEL COMPILERS! 

ағымы, MANN $750 
PASCAL- PATI $750 
БЫШЫГЫН... aeda aa.: $500 
DO с NEO OE $200 


'Requires RTOS or iRMX-B6. All inte! compiler names and 
ІНМХ-86 TM Intel Corp. 


European Customers: Please call MicroWay in London at 01-223-7662. 


P.O. Box 79 
Kingston, Mass 
02364 USA 
(617) 746-7341 


Mic 


Way 
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The World Leader 
іп 8087 Support! 


8087 5mhz.................. $109 


Including DIAGNOSTICS and one-year warranty 
For IBM PC and compatibles. 


8087-3 5mhz..............$175 
For the Tandy 1200. 

8087-2 8mhz............ $175 
For Wang, AT&T, DeskPro, NEC, Leading Edge. 
80287-3 5mhz............ $199 


For the IBM PC AT and Compaq DeskPro 286. 


287Turbo" 8 mhz..... $395 


With Reset Button and Diagnostics. 


64K RAM Set................... $8 
256K RAM Set... .. 9 
256K CMOS RAM Set. .$39 
128K RAM Set PCAT.... $89 
AST Воагаб5.......................... CALL 
JRAM-2" (QK)........................ $169 
JRAM" АТ (ФК)...................... $229 
ЈВАМ-3" (128K).................... $275 
INTEL ABOVE BOARD........... CALL 
FORTRAN, C and BASIC 
Microsoft Fortran Version З.З............. $229 
IBM Professional Ғогігап................... 545 
Ryan-McFarland Fortran ................... 399 
FORLIB+ or STRINGS and THINGS......... 65 
Lattice C or Microsoft C Version 30........ 299 
Тат ЖҮГІ eee Rises a 150 
IBM Basic Compiler Version 2.0............ 445 
Microsoft Quick Ваѕіс ....................... 89 
Summit BBIterBASIG . su eee ааа, 175 
Thus BASIE. AAA pd SENE ud. eurem 105 
MACRO ASSEMBLERS 
IBM Assembler with Librarian V. 2.0 ........ 155 
Microsoft Assembler Version 3.01 .......... 125 
PASCAL and APL 
Microsoft Pascal Version 3.3 ............... 199 
Borland Turbo with 8087 Support. ........... 85 
STSC APL ЖРІЦӘУ/РС...................... 450 
ӘТАТЫӘНАРНМАА5.....--...-.-.%.Ҙ-4 595 
COSMOS Неуеіабоп,...................... 750 
ЕЛЕК 4317. — 295 
at ee aoc aate 595 


FASTBREAK and NUMBER SMASHER are trademarks of 
MicroWay, Inc. Lotus and 1-2-3 are trademarks of Lotus Devel- 
opment Corp. 


REVIEW: ENABLE 


After it has received the file, Enable 
prompts you for another disk swap 
before it returns to the terminal mode. 

After three attempts, the public- 
domain program | downloaded would 
not run. Yet, when І downloaded the 
same program with another commu- 
nications package, the public-domain 
software worked properly. 


A TEST 

To put Enable to a good test, | used 
a data-entry-and-report form that my 
coworkers and | designed for collect- 
ing restaurant and restroom data in 
our area for use in a "restaurant and 
restroom survival manual.’ I original- 
ly designed two similar databases, 
one for restaurants and one for rest- 
rooms. But after some experimenting, 
| learned that the menu command 
allowing the merging of two data- 
bases was not yet implemented. So, 
| entered both types of facilities into 
a single database. using a true/false 
conditional field to differentiate be- 
tween a restaurant and a restroom. 

Next, [ spent about 12 hours enter- 
ing the data for the survival manual. 
Then | used the Enable word pro- 
cessor for several more hours to write 
a witty preface. Finally with the 
Enable word-processing module run- 
ning and the preface on the screen, 
| pressed F10 to access the program's 
command menu. It offered me a 
number of choices. | chose DBMS to 
integrate the restaurant and restroom 
database with my text. That's when 
Enable told me: “Function will be 
available in first Enable update" 

Of course, maybe it was my own 
fault. I hadn't read anything about 
using that particular menu command 
in any of the manuals. Fortunately, the 
documentation did offer another 
method for combining the two files. 

Following the таппа instructions, 
| rebooted the word processor with 
the preface text. With the MCM, I 
switched windows and ran the data- 
base module. | used the display com- 
mand to access my database. It 
showed the database on the screen 
with each record occupying one line. 


However, if a database were to con- 
(continued) 
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| Whats 
in a Name... 


BetterBASIC" is just whatit sounds like. Better than the BASIC you got with 
your PC. What's better about it? Just about everything. 


FAST 


| | INTERACTIVE 
Programs runfast. Each line of code is compiledas Responds to user commands in immediate mode. 
itis entered into memory. 
STRUCTURED 
BIG Write structured programs using functions and 
Break the 64K barrier. Use the full memory of your PC procedures. 


to write big programs. 
POWERFUL 
Windows and graphics, DOS and BIOS calls, 


Chaining, overlays, local and global variables, 
recursion, and more. 


MODULAR 
Create re-usable "library" modules for more efficient 
programming. Easy interface to assembly language. 


BetterBASIC Runtime System, 8087/80287 Math Module, and ВТпеуе” Interface also available. Call 
Lifeboat about BetterBASIC and our extensive collection of professional development systems. 


Lifeboat and Lifeboat logo are trademarks of Lifeboat Associates. ` 
BetterBASIC, Runtime System, 8087/80287 Math Module and Btrieve Interface are trademarks of 
Summit Software Technology. 


For immediate delivery or more information, call: 
1-800-847-7078 InNY:(212) 860-0300 


or write LIFEBOAT” ASSOCIATES 
1651 Third Avenue New York, NY 10128 


«2 


“We re really getting some mileage ош of the PCs 


now that they re sharing information.” "Harris-Lanier sure steered us 


in the right direction.” 


EIS. 


For more details on how Harris-Lanier can get 
your PCs to share information, call 1-800-241-1706. 
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K 
vt FEATURES — 
TURNOVER" 


“Wireless Ше transfer" bet- 
ween IBM PC and APPLE II 
disk. Read, write and format 


APPLE Il disks in your IBM | 
disk drive. Transfer any ак ^ 


file from APPLE to ІВМ, ог” 
from ІНМ to APPLE. No 
serial cables, no modems, no 
hassles and no problems. 

The TURNOVER board 
plugs into any slot of your 
ІВМ PC, XT and some ІВМ 
compatible computers, sup- 
' plied with special software 
running under PC-DOS or 
MS-DOS. TURNOVER wili 
read, write and format 
APPLE-DOS 3.3, APPLE 
CP/M, Pro-Dos, APPLE p- 
System and Apple [1 SOS 
disks in your IEM. 


'TURNOVER is а fast and . 


simple alternative to com- 
рістей modem and serial 
links for file transfer. 


XENO-COPY PLUS" 4,0 


The latest release o! an 
award-winning software util- 
ity. "Wireless Ше transfer" 
between IBM PC and most 
other disk formats. Head, 
write and format 220 dif- 
ferent disks in your ІВМ disk 
drive. Transfer any disk file 
from your "other" computer 


TURNOVER" 


XENO-COPY PLUS" 4.0 


o" х іс, IBM, or from ІВМ to your 


'"bther" computer. Eliminates 
м complicated serial links. 
Ed XENO-COPY PLLIS reads, 


Arles and formats 40 and 80 


71 с 5" disks as weil as 
3357 disks. Transfer lites from 
CPIM, MP/M. XENO-COPY 
PLUS even handles поп-/ВМ 


"xw MS-DOS disk formats. A 
«v. new, fully-integrated user 


interface makes this software 
quick and easy fo usa. 

XENO-COPY PLUS runs 
on the IBM PC, XT, AT and 
almost ail compatibles undar 
, PC-DOS or MS-DOS. 


% XENO-DISK 


| у enhanced version of 
| KENO-COPY PLUS for pro- 


fessional applications. 
XEND-DISK offers all the 
éapabilitias and features of 
' ЖЕМО-СОРҮ PLUS. іп addi- 
) Йоп, XENO-DISK will read, 
write and format B" disk 
formats. Eight different 8” 
formats are supported 
including 3741 and CPAM. An 
aptianal 5" and 8" disk con- 
frovier card is also available. 
XENO-DISK also reads, 
writes, and formats 
Compugraphic MCS disks 
for wireless filo transfer bet- 
ween typesetters and your 
computer. 


XENO-DISK" 


Se rt ех INNOVATION IN MICROCOMPUTER PRODUCTS! EDIDI жүн 

6022 West Pico Blvd. L | 
SYSTEMS inc. Los Angeles, CA 90035 213/938-0857 FOR INFORMATION. © 1985 VERTEX SYSTEMS, ING 
| "TURNOVER, ХЕМО-СОРҮ PLUS, XENO-DISK are registered trademarks of Vertex Systems, Ine: IGM РС; XT, and PC-DOS ars registered üademarks of international Business Machines Corporation, APPLE А a 


М териге indemark of Apple Computers, іпс., MS-DOS Is a registered (rademerk of Microsolt Corporation, СРУМ їз л registered trademark of Digia) Research, ine. 
Inquiry 410 for End-Users. Inquiry 411 for DEALERS ONLY. 
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REVIEW: ENABLE 


tain more than 78 characters per 
record, the program would let you 
scroll as far right as necessary to view 
the entire record, similar to a spread- 
sheet. Since my database contained 
two comment fields (for directions 


and comments) of 127 characters | 
each, my records scrolled a long way | 


to the right of the screen window. 


Still following instructions, | marked | 


the whole database as a block and 
returned to the word-processing win- 
dow. [told Enable to move the block 
into my text. The program carried out 
my command, but each record ex- 
tended to the right beyond the word- 
processor screen window. 

Unfortunately, the word processor 
could not scroll to the right. When | 
tried to scroll to the right to look at 
the results, my PC locked up and I had 
to reboot and repeat the procedures. 
Then I tried to reformat the database, 
but that didn't work either and, after 
several tries, my computer froze 
again. 

| finally gave up on Enable for the 
survival-manual project. 


SUMMARY 

As all reviewers do after completing 
their projects, I'm returning Enable to 
BYTE along with this review (needless 
to say, | did not write it with the 
Enable word processor). | am totally 
disenchanted with Enable's awkward, 
difficult-to-learn command structure 
and unimplemented features. 

Software manufacturers encounter 
enormous costs and delays as they 
develop their products. However, | 
dont believe consumers should be 
forced to endure bugs and unimple- 
mented features such as I found in 
Enable 1.0. 

Enable is a powerful program and 
probably the most successful attempt 
so far at a single software package 
that integrates the most common 
uses for microcomputers: word pro- 
cessing, database management, 
spreadsheets, and communications. 
Although I've heard version 1.1 is bet- 
ter, | found Enable 1.0 not quite ready 
and able because it is plagued by 
bugs, incomplete functions, and a 
clumsy disk-swapping scheme. ш 


RUN/C —THE C INTERPRETER ™ 
Master C with our full K&R C interpreter plus full- 
screen editor. 


SAMPLE PROGRAMS 
Comes with critically-acclaimed C reference manual 
andover 100 sample programs on disk, 


EASY COMMANDS & FUNCTIONS 

Write and execute programs with LOAD, EDIT, and 
RUN. Debug with TRON, TRACE, and PRON. Use 
PC BASIC graphic functions like PUT, GET, CIRCLE, 
and LINE, SCREEN, and DRAW 


ToC 
` or not to C... ` 


The C language used tobe intimidating. Then RUN/C came along, It's an 
interpreter. That means you can run a C program immediately, without 

compiling it. Perfectforlearning C and writing programs interactively Use it 

with any standard C compiler for a complete development system. 


Inquiry 209 


RUN/C PROFESSIONAL" 
All the RUN/C advantages, plus powerful 
features for program development. 


LOADABLE LIBRARIES" 

Load and run your favorite library functions (C-Food, 
Multi-Halo, etc.) from within your RUN/C interpreted 
code. 


DEBUGGINGTOOLS 

Polish program modules before compiling. New 
source-code debugging facilities allow you to set 
multiple breakpoints, single-step through a program, 
view and change variables during execution. 


Call LIFEBOAT” about RUN/C interpreters and our catalog of quality 


RUN/C—The C interpreter, RUN/C Professional and loadable libraries are trademarks 
of Age of Reason Co. 
Lifeboat and Lifeboat togo are trademarks of Lifeboat Associates 
C-Food Smorgasbord is a trademark of Lattice, Inc. 
Multi-Halo is a trademark of Media Cybernetics, Inc. 


For immediate delivery or more information, call: 

1-800-847-7078 !n NY: (212) 860-0300 Р 
or write: LIFEBOAT" ASSOCIATES NA 
1651 Third Avenue New York, NY 10128 


€» YES Ldeboa! Assoc eR 


Safeguard your computer system 
with the essential peripheral... 


Perma Powers Power Commoander" 
Computer Power Control Center 


When valuable equipment and irreplaceable data are on the firing line, it makes sense 
о protect them from the dangers lurking in the power line. Trust the Power Commander" 

Computer Power Control Center to guard your sensitive circuitry from voltage spikes 

and surges, while giving you fingertip control of your computer and four peripherals. 


* Prevents data loss and physical damage 
from switching and lightning-induced 
transient voltage surges 

* Provides both common-mode and 
normal-mode surge suppression 

е Reduces line noise from НҒІ/ЕМІ inter- 
ference 

e Positive Shutdown Mechanism” pre- 
vents operation of unprotected equipment 

е Performance specified to IEEE Std. 587 
(Category A) 

e U.L. listed 

e FULL FIVE-YEAR WARRANTY 

See the new Power Commander™—along 

with the full line of Perma Power Surge 

Suppressors and Sockets Plus™ Multiple 

Outlet Strips—at computer stores and 

office supply dealers nationwide. 


“patent pending 
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PERMA POWER. 


CCITOnICS INC. 


5615 West Howard Avenue * Chicago, Illinois 60648 


Telephone (312) 647-9414 
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REVIEW FEEDBACK 


TOSHIBA P1340 


| have become a bit puzzled about the 
reviews for printers in BYTE the past year 
or so, particularly after purchasing a 
Toshiba P1340 printer. 

The review of the Epson LQ- 500 (BYTE, 
December 1984, page 293) gives a sam- 
ple of print from the P1340 that was made 
with a printer that was not working prop- 
erly (see Maxim Smith's letter in Review 
Feedback, May 1985, page 299). The same 
is true of reviews of the IBM Quietwriter 
(June 1985, page 385) and the P1340 itself 
(October 1985, page 305) The print 
samples from the P1340 in all three of 
these reviews were done with P1340 
printers that were not working properly. 

When І got my P1340, І was warned that 
it was common for the flexible cable from 
the printer body to the print head to work 
loose, or partly loose, and that І would 
need to be sure that it was securely con- 
nected, Until І did this. my printer did not 
print properly. 

Whatever the cause, the P1340 can (and 
should) print better than the examples 
shown in BYTE. Reviews of the P1340 
should warn buyers about the possibility 
of loose cable connection, or whatever 
causes the problem. 

DENNIS P. MCGUIRE 
Minneapolis MN 


| want to compliment your review of the 
Toshiba P1340 printer. | was particularly 
impressed that the reviewer, Rich Malloy, 
accurately reported the machine's usable 
fonts, rather than repeating the erroneous 
specifications advertised by Toshiba. 

It should be emphasized to your readers 
that this machine does not have a usable 
letter-quality font at 12 characters per inch, 
despite the fact that Toshiba implies such 
a font in its advertising and in the user's 
manual for the P1340. In fact, my experi- 
ence with Toshiba after purchasing a 
P1340 suggests a disdain on the part of 
Toshiba for its customers; this might be of 
interest to any of your readers contemplat- 
ing the purchase of a Toshiba printer. 

Readers should know that an executive 
of the company told me that since | had 
purchased the printer from a discount 
house, at a below-list price, І had no right 
to expect Toshiba to accept return of the 
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printer. Had | purchased the machine from 
an authorized, "full-price" dealer, Toshiba 
would have accepted a return. 
Altogether, my experience with the 
Toshiba P1340 was very unsatisfactory. 
That is too bad, because in many respects 
it is a very nice printer. My advice is to 
look for a manufacturer that has some 
regard for its customers and for the integri- 
ty of its advertising. 
EUGENE H. LEVY 
Tucson, AZ 


DESKPRO GRAPHICS 


In the August 1985 Review Feedback 
(page 283), Bryan Mumford made a note 
that the Compaq Deskpro will not run any 
of the popular graphics cards, such as the 
Hercules card. This is not quite the case. 
The monitor supplied with the standard 
Deskpro will not run on these cards. 
When | saw this letter, | went to the local 
Micro Mart; they assured me that the 
Deskpro will run these cards. 1 have seen 
Deskpros running a Sigma Color Design 
400 with a Princeton Graphic Systems 
SR-12 Monitor. They also claim that they 
have sold Deskpros with Tecmar Graph- 
ics Master cards and several other graph- 
ics cards, but not with the Deskpro 
monitor. One suggestion to Mr. Mumford: 
See if the Princeton Scan Doubler will 
work with the Compaq Graphics Adapter; 
that will give you 640 by 400 resolution 
on the Compaq monitor. 
ANDREW BOWEN 
Bethel Park, PA 


STEARNS DESKTOP 


The review of the Stearns Desktop Com- 
puter (October 1985, page 264) by Wayne 
Rash |r. mentioned some severe problems 
without correctly identifying the causes. 

Though left Stearns in May 1985, | was 
the hotline support specialist who 
answered Mr. Rash's telephone questions 
and inspected the Stearns computer after 
he returned it. The computer he used for 
the review was in BYTE's possession for 
over 'a year and had been visibly 
damaged in one (or тоге) of the three (or 
was it four?) shipments that BYTE ar- 
ranged for the computer. The unit had 
been dropped so hard that the hardened 
plastic case cracked. freeingthe case's re- 


taining screws. One of these loose screws 
lodged under the main computer board 
(affecting the keyboard interface). a sec- 
ond was found in the power supply. and 
the third was near the disk controller. 
When the screws were removed, the key- 
board and disk drives functioned perfect- 
ly. Few electronic devices function well (if 
at all) when shorted. 

Perhaps, in retrospect, | should have 
been more insistent about shipping a re- 
placement unit. After all, the first dealer 
service provided to Mr. Rash was removal 
of a piece of the plastic case from the in- 
terior of the floppy-disk drive. He repeat- 
edly refused my offers to send a unit 
directly from the factory—an admirable at- 
tempt by BYTE to maintain continuity and 
integrity, but a mistake in this case. 

CAROL L. JAHNKE 
Bloomington, MN 


For the most part, Ms. Jahnke's reply 
may accurately reflect the condition of 
the computer when it arrived in the 
Stearns offices. ! did not notice any 
severe damage to the machine when ! 
had it, but it was shipped twice more 
after that. 1 should note, however, that 
І would have expected the local service 
representative to bring such damage to 
my attention during one of his numerous 
visits. Since the service repsaid nothing, 
1 had to assume that the machine was іл 
optimum operating order. 

1 should also add that Ms. Jahnke was 
the model of patience and helpfulness 
during the time | had the computer. ! 
wish that other computer companies 
would staff their hotlines with people like 
her. 

Finally, let me add that even had the 
machine operated flawlessly, my findings 
as to the utility of the machine, its level 
of compatibility, and the level of docu- 
mentation would still stand and would 
still lead me to make the same recom- 
mendation as to its desirability. 

—Wayne Rash jr. B 


REVIEW FEEDBACK is a column of readers’ let- 
ters. Wewelcome responses that support or challenge 


BYTE reviews. Send letters to Review Feedback, 
BYTE Publications; POB 372, Hancock, NH 
03449. Name and address must beon all letters. 
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Chic. 


Seldom are computers 
thought of as beautiful. 


But out of every thousand, there is always 
one that catches the eye. Such a computer 
isthe stunning new WS-1. 

The audition starts when you open the __ 
flip-top of this intriguing portable. Switch — , 
on, and the WS-1 becomes a word- 
processor, a spreadsheet, a database, ora 
graphics tool. 

Stay in touch, with the WS-1's built-in 
autodial modem, speaker phone, and 
cassette mechanism. Send files, take calls, 
orevenrun the WS-1 asan answering 
machine! 


See us 
at the COMDEX Show 
in Atlanta, Georgia, April 
28 to May 1, 1986 


The W'S-1 offers some surprises inside 
too. Such as a powerful 16/ 32-bit 68000 
microprocessor, ROM-based multitasking 
Operating System, and APL interpreter. 
Or features like the high-contrast 25 x 80 
bit-mapped graphics LCD, RAM expan- 
sion up to 512K, and optional 3.5-inch 
microfloppy disk drives. 

All this powercomesin a sleek foot- 
printofonly 11 X 13 inches. Wethink 
you llagree that the WS-1 really is one out 
of a thousand. 


Cimpere 


Inquiry 19 


FOR DISTRIBUTORSHIP INFORMATION AND PRODUCT DETAILS PLEASE CONTACT: 


Asahi Bldg. 7-5-20 Nishi-Shinjuku, Shinjuku-ku, Tokyo, Japan. Phone: 03-365-0825. 


“ 
Отрёге Tete fax: 03-365-0999. Telex: )33101 AMPERE. IP Sharp Mail Box Cod c AMP 
peroane (Group Code APLWS). 


U.S. REPRESENTATIVEOFFICE, 3H Carson Sr. Suie 301 
Torranee . California 90503, U.S.A, Phone: 213-940-1553. 


WORK 
COMPUTER INC. Telex: 322800 ORKSPACE 


ЕТТЕ 
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COMPUTING AT CHAOS MANOR: 
ONE MINOR PROBLEM 


by Jerry Pournelle....... ... 349 
CHAOS MANOR MAIL 

conducted by Jerry Pournelle........... 366 
ACCORDING TO WEBSTER: BENCHMARKING 

б; Brie WEDGE esu ca ee ee 371 
BYTE JAPAN: FAVORING KANII 

by William M. Байе................ 381 


BYTE U.K.: THE ACORN RISC MACHINE 


by Dick Роипіаіп .................. 387 
MATHEMATICAL RECREATIONS: 

EUCLID'S ALGORITHM 

by Robart T. Kiras. eee 397 
CiRCUIT CELLAR FEEDBACK 

conducted by Steve Ciarcia ............ 403 


One minor problem. That's all it was—nothing more. We've all had them. in 
fact, most of us have them every day. In Jerry's case, however, the one minor 
problem kept going on and on and on. It just happened to be the day before 
Friday the 13th. Although it turned out to be a day that Jerry would not care 
to relive, he did learn some lessons from it and still has the highest praise 
for what personal computers can do. 

With the big move to Utah finally completed, Bruce Webster feels that he 
is ready to start working again. This month's According to Webster deals largely 
with the subject of benchmarks. Bruce discusses what characteristics they 
should have, how to interpret them, and factors other than performance you 
should consider. He also makes a number of predictions for 1986 and prom- 
ises to review them at the end of the year. 

This month in BYTE Japan, Bill Raike focuses on the new NEC computers 
in the PC-9801 series, which no longer have the 8086 but are quite a bit faster. 
Another new Japanese product that Bill reports on is the long-awaited 
Japanese-language version of the Macintosh and some software that comes 
with it. It is the result of the linkup between Apple and Canon and is actually 
a kanji-character ROM board that's been piggybacked onto the main board 


of a 512K byte Macintosh. Finally, Bill discusses the Fujitsu lap-size portable 


computer that he reported on in last August's BYTE Japan. It is now called the 
ЕМ-1бт and is available at very reasonable prices, but only in Japan. 

The events leading to the development of the Acorn RISC Machine, or ARM, 
is the topic of BYTE U.K. Dick Pountain covers the background provided by 
previous Acorn machines and describes the goals of the design team and 
how they were implemented in this RISC processor. 

In Mathematical Recreations, Bob Kurosaka returns to the subject of 
repeating decimals, covered in his November column. That column concluded 
with an algorithm for converting repeating decimals into fractions. This month's 
column presents a program to implement that algorithm. 
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THE PROGRAMMERS SHOP 


тм 


helps save time, money and cut frustrations. Compare, evaluate, and find products. 


SERVICES 

» Programmer's Referral List 
* Compare Products * Newsletter 

* Help find a Publisher * Rush Order 

* Evaluation Literature FREE + Over 700 products 
* BULLETIN BOARD- 7PM to7AM 617-826-4086 


ExpertEASE - Inductive. © PCDOS Са! 
EXSYS - All RAM, Probability. Why. 
Trees, Solid, files, popular PCDOS 9356 
INSIGHT 1 - Probabilities, required 
thresholds, menus, fast PCDOS $ 95 
INSIGHT 2 - adds backward, forward, par- 
titions, dB2, lang. access. PCDOS $44€ 
Others: APES ($359), Advisor ($949), 
ES Construction ($100), ESP ($845), 
Expert Choice ($449), more. 


GC LISP - "Common", rich. 
Interpreter - Interactive Tutorial 495 Call 
LARGE Model - 2 to 15 meg. 695 649 
Compiler and LM Interpreter 1190 1045 
TLC LISP - “LISP-Machine” - like, all 
RAM, classes, turtle graphics, 8087, 
compiler. CPM-86, MSDOS $235 
WALTZLISP - “FRANZ LISP” - like, big 
nums, debug, CPM-80, MSDOS $149 
Others: ExperLISP ($439), IQ LISP 
($155), TransLisp-PC ($75), 
BYSO($125), MuLISP-86 ($199) 


ARITY PROLOG - full, debug, ASM,C, 
virtual. Compiler $1950 MSDOS $495 
MPROLOG - Rich syntax, editor, segment 
work space, portable. PCDOS $725 
Prolog-86 - Learn Fast. Standard, 
tutorials, samples MSDOS Call 
Others: Prolog-1 ($359), Prolog-2 ($1895), 
MicroProlog ($229), Prof. MicroProlog 
($359). 
BRIEF Programmer's Editor - undo, 
windows, reconfigure PCDOS Call 
C Screen with source 80/86 $ 75 
EMACS by UniPress - powerful, 
multifile, windows, DOS, MLISP. 
programming. Source: $949 $299 
Entry System forC -Bellesoft PCDOS $325 
FirsTime by Spruce - Improve . 
productivity. Syntax directed for Turbo 
($69), Pascal ($229), orC ($239) 
PMATE - power, multitask 80/86 $159 


VEDIT - well liked PCDOS $119 
XTC - multitasking PCDOS $ 95 


Paragon PASCAL - for performance: 
extensions like "packages"; “Iterators”; 
5 memory models; 64 bit 8087; strings. 
Space vs. speed optimization options. 
MSDOS $895 


* Dealer's Inquire 


List Our 
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SERVICE: FREE NEWSLETTER 


Software development and AI on micros: trends, forecasts, con- 


troversies, innovations, and techniques. Plus announcement of 80 
NEW tools. CALL for "Newsletter Packet." 


BDS C - solid value, fast СРМ80 $125 
C86 by CI - 8087, reliable MSDOS Call 
Lattice C - from Lifeboat MSDOS $289 
Lattice C - from Lattice MSDOS $339 
'Consulair Mac C w/toolkit MAC $299 
Megamax - tight, full MAC $239 
Microsoft C 3.0 - new, tight MSDOS $259 
4/С 88 Бу CodeWorks - Compiler source, 
decent code, cross/native MSDOS $295 
Williams - source debug. MSDOS $399 
Wizard C - Lattice C compatible, 

full Sys. HI, lint, fast. MSDOS $399 


L-terp Dy Uimpel- ruit K ёк, .OBJ 
and ASM, large progs. MSDOS 
INSTANT C - Source debug, Edit to 
Run-3 seconds MSDOS 
INTRODUCING C - Interactive C to 
learn fast, tutorial PCDOS 
RUN/C - improved MSDOS 


$249 
$399 


$115 
$109 


Blaise C Tools 1 ($109), C Tools 2 $89 
C Food by Lattice - ask for source $119 
C*LIB by Vance $125 
C Utilities by Essential - 300 + $149 
Greenleaf Functions - portable & ASM $149 
Polytron - for Lattice, ASM source $ 99 
Software Horizons - Pack 1 $129 
-OMMUNICATIONS: Asynch Mgr $175 
Greenleaf - full, respected $149 
Software Horizons - Pack 3 $139 
“ILES: Btrieve - multilanguage $199 
C Index by Trio - full B + Tree, 
vary length field, multi compiler 
/File is object only $ 89 
/Pro is partial source $179 
/Plus is full source $349 


C Tree by Faircom - source, port. $349 
dbcISAM by Lattice for dB2 or 3 $219 
dbVISTA - full indexing, plus optional 
record types, pointers. Network. 
Object only - MS C, LAT, C86 $179 
Source - Single user $459 
Source - Multiuser $929 


Ask about AtariST, Amiga 


Note: All prices subject to change without notice. 
Mention this ad. Some prices are specials. 
Ask about COD and PO's. All formats available. 


Call for a catalog, literature, and solíd value 


800-421-8006 


THE PROGRAMMER’S SHOP™ 


128-B Rockland Street, Hanover, MA 02339 
Mass: 800-442-8070 or 617-826-7531 1085 


dBASE toC translator: dBX - 
no royalties, addon ISAM, 


MSDOS $ 350 


Source $1000 
C Debug - Source debuggers - by 
Complete Soft ($269), MSD ($149). 
C Sharp - well supported, Source, 
realtime, tasks MSDOS $600 


C Sprite Debugger by Lattice $149 
C ToolSet - DIFF, xref, source $135 
PC Lint - full C program checking 

and big, small model. All C's $119 
ECO C/88 by Ecosoft $ 50 


Introducing C - Step by step training $109 
TransLisp-PC - "Common Lisp", tutorial, 


graphics, 230 functions, samples $ 75 
Modula 2 by ITC - Windows, tight $ 80 
Prolog-86 - enhanced, DOS, Edit Call 
Quick BASIC by Microsoft - Compile 

BASICA, Link $ 79 
Snobol4 + by Catspaw - Strings $ 85 
Turbo Edit/Assembler $ 85 
BORLAND: Turbo 3.0 $ 49 

3.0 with 8087 or BCD $ 79 

3.0 with 8087 and BCD $ 85 

Turbo Graphix - graphs, windows % 39 

Turbo Toolbox or Editor $ 55 

Turbo Tutor $ 29 
TURBO... Asynch by Blaise, full $ 89 

MetaWindow by Metagraphics $ 49 

Power Tools by Blaise - library $ 89 

Power Utilities - profiler, pp $ 89 

Professional - interrupts, macros, $ 50 
OTHERS: FirsTime ($69), Screen 

Sculptor ($99), Pascal Pac ($100), 

Tidy ($45), Multi Halo ($95). 

Forlib+ by Alpha - graph, comm. $ 59 
MACFortran by Microsoft - full '77 6239 
PolyFortran - xref, pp, screen $149 
Prospero - ‘66, reentrant $390 
RM Fortran - enhanced "IBM Ftn" $429 
Scientific Subroutines - Matrix $149 


Strings and Things - registers, shell $ 59 


Advanced | race 86 Symbolic, rewrite 


Assembler $149 
Btrieve/N ($469), single user $199 
Codesifter - executive profiler $109 
LMK Make by Lattice $159 
MultiHalo - full $199 
Panel - Screens, windows $239 
Periscope II symbolic debugger $129 
PFinish - Profile by line, routine $299 
PLink-86 - 32 levels, overlays $289 
PolyLibrarian - Manage .OBJs $ 89 
TexSys - Source code control $ 89 
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Nearly Friday the 13th 
Reflections 

SpaceWar 

Bridge Parlor 

Nemesis 

MandelZoom 
Cardiovascular Program 
PC-Sweep 

FUPROLOK 


Copy II PC Option Board 


Hacker Ethic 


BY JERRY POURNELLE 


jerry Pournelle holds a doctorate in 
psychology and is a science-fiction 
writer who also earns a comfortable 
living writing about computers 
present and future. 


COMPUTING 


AT CHAOS MANOR 


One Minor Problem 


a month, during which time I've 

answered 532 letters, thrown out 11 
9-gallon trash bags of paper, and caught the 
flu. Withal, things have almost settled to 
normalcy. The construction is finished, most 
of the archaeological layers of mail have 
been answered, many of my books have 
been taken from boxes and shelved, and 
some of the great software inflow has been 
organized. I've even had time to work on 
a novel. On the other hand... 


{ ‘ve been back from Europe for nearly 


DAY OF THE LOCUST 
It was not Friday the I3th. It was the day 
before. 

It all started when Mrs. Pournelle made 
a weekend visit to Seattle. She took along 
Percy, the NEC PC-8201 lapboard portable. 
On the way back, she wrote a chapter for 
her new book and naturally wanted it trans- 
ferred over to her machine, which happens 
to be the Zenith Z-150. 

"No problem.’ said 1. Little did І know. 

Our usual method for transferring Percy's 
files is to use an RS-232C cable to connect 
him up to a port on the Golem, our big 
CompuPro 286/280 S-100 Dual Processor. 
The Golem now reliably runs Concurrent 
DOS 4.0 and can read and write to a lot of 
different disk formats: 8-inch and 5%-inch 
as well as CP/M and MS-DOS. More on this 
later. 

There is a minor problem: | don't yet have 
the proper Concurrent DOS software to 
transfer files in through the Golem's serial 
ports. Real Soon Now, they tell me. Mean- 
while, itis only a minor problem. The Golem 
boots Concurrent DOS off the hard disk, but 
he first looks to see if there's a floppy in the 
top 8-inch drive. If there is, he boots that, 
which means | can bring him up in old- 
fashioned CP/M-86, and that's not only as 
solid as a rock but has all the usual CP/M 
capability for using PIP to transfer files in 
and out of serial ports. | can bring in files 
and stash them on the hard disk or in the 
memory drive, open the 8-inch drive door, 


press Reset, and everything's fine. 

Well, there is another minor problem. The 
Golem has two terminals: our ancient (and 
extremely reliable) TeleVideo 950 and Com- 
puPros PC Video board, which is designed 
to make an 5-100 system capable of running 
a fair number of MS-DOS programs under 
Concurrent DOS. The PC Video board 
naturally wants an IBM-PCompatible key- 
board. We've been testing the Enigma 9000, 
which is a very good keyboard indeed, but 
it has an interesting feature: when you first 
turn on the machine, the keyboard squeals 
and howls until it gets a signal to shut up. 
This is fine if I'm booting Concurrent DOS, 
but when I boot with CP/M, nothing ever 
talks to that keyboard, so it's going to howl 
until doomsday, and that's irritating. 

"No problem, I say, reaching behind the 
Golem to unplug the silly thing. My wife, 
who thinks computers dont like her even 
though she has made a truce with the Z-150 
and actually likes the PC-8201 a lot, waited 
expectantly for her text. “Hmm. I said. “It 
doesn't seem to be booting. Maybe a bad 
boot disk“ 

| removed the 8-inch disk and hit Reset 
to let the Golem boot up with Concurrent 
DOS. Nothing. "Oh. I have to plug that key- 
board back in.’ I did. Reset. Nothing. 

"Do we panic yet?" Roberta asked. 

“Yes” Actually, what | did was call Tony 
Pietsch. When Reset does nothing, you have 
a real problem. 

He listened to the symptoms. “Don't 
know. That's hardware, all right. Have you 
done the usual? Check the fan filter? Take 
the cover off and push the boards in? Check 
the cable connections?" 

"Uh, yeah," I said somewhat sheepishly. 
| hadn't told him about removing and re- 
placing the keyboard cable. | managed to 
get off the line. Sure enough, the hard-disk 
cable connector next to the keyboard input 
socket had been partially displaced; it took 
about one second to fix that, after which 
everything worked fine. 

(continued) 
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The universal, superefficient 
LISP for MS-DOS and CP/M. 


Waltz Lisp is a very powerful and complete 
implementation of Lisp. It is substantially 
compatible with established mainframe Lisps 
such as Franz (the Lisp running under Unix), 


Common Lisp, and MacLisp. 
In independent tests, Waltz Lisp 


Ultra fast. was up to twenty(!) times faster 


than competing microcomputer Lisps. 


Built-in WS-compatible full- 


screen file editor. Full debug- 
ging and error handling facilities are available at al | 
times. No debuggers to link or load. 

Random file access, binary file 


Practical. ! 
suppor t, and extensive string 


operations make Waltz Lisp suitable for general 
programming. Severa! utilities are included in the 
package. 


Functions of type /ambda (expr), 
nlambda (fexpr), lexpr, macro. 


Splicing and non-splicing character macros. Full 
suite of mappers, iterators, etc. Long integers (up 
to 611 digits). Fast list sorting using user defined 
comparison predicates. Built-in prettyprinting and 
formatting facilities. Nearly 300 functions in all. 


Transparent (yet programmable) 
handling of undefined function 
references allows large programs to reside partially 
on disk at run time. Automatic loading of initializa- 
tion file. Assembly language interface. 


Superbly documented. Eech aspect of 


the interpreter is 
described in detail. The 300+ page manual 
includes an exhaustive index. Hundreds of illustra- 
tive examples. 


Order Waltz Lisp now and receive /ree our | 


PROLOG Interpreter 
Clog PROLOG is a tiny (but very complete) 
PROLOG implementation written entirely in 
Waltz Lisp. In addition to the full source code, 
the package includes a 50 page Clog manual. 


16-bit versions require DOS 2.x or CP/M-86 and 128K 
RAM (more recommended). 

2-80 versionrequires CP/M 

2.x ог 3x and 48K RAM 

minimum. Waltz Lisp runs 

7 on hundreds of different 

ч: Tu computer models and is 
WALTZ LISP available in all disk formats. 


- $169 


*Manual only: $30 (refund- 
able with order). Foreign 
orders: add $5 for surface 
mail, $20 for airmail. COD add $3. Apple CP/M, hard 
sector, and 3” formats add $15. MC/Visa accepted. 


For further information or to order call 


1-800-LIP-4000 pep. 31 2 


In Oregon and outside USA call 1-503-684-3000. 


I2... 


am (NTE RN A TIONAL 


po. 


15930 SW Colony РІ. 
Portland, OR 97224 
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Well, there was a minor problem. 
The Golem has a lot of RS-232C con- 
nectors on the back. Concurrent DOS 
can support four physical terminals. 
The next hardware development here 
is to link the Golem with Zeke, the 
CompuPro Z80 l'm writing this with. 
| can also simultaneously connect up 
several different printers and under 
Concurrent DOS simply say PRINTER 
NEC or PRINTER НР, after which the 
Golem knows which port and printer 
protocol to use. That's necessary. The 
HP LaserJet is a fine printer for near- 
ly everything, but it can't handle fan- 
fold. Once a month I call in my ac- 
counting program, make journal en- 
tries for all the checks, and voilà!, I'm 
done with all that until next tax time; 
but, of course, the check-writing pro- 
gram expects the checks to be on fan- 
fold paper. 

Anyway, there are many cable con- 
nectors, and, alas, while each of those 
connectors has a label, | have never 
written down which one is the TTY 
port under CP/M-86. | mean, I've done 
this 20 times, right? It's obvious, right? 
Wrong. And indeed, | did write it down 
about a year ago in a logbook. Unfor- 
tunately, | never got around to index- 
ing the log. Oh well, it's easier to ex- 
periment with different places to plug 
in than to search through that log. It's 
a simple experiment. Just put the 
РС-8201 in Terminal mode and enter 
STAT CON:=TTY:. When you get 
things plugged in in the right place, 
Percy controls the Golem and all's 
well. 

Of course, there is a minor problem. 
You have to be sure Percy and the 
Golem's TTY port are set for the same 
baud rate. The PC-8201 is set for 9600 
baud. | don't remember what baud 
rate we set for the TTY port under the 
old CP/M 2.2 BIOS (basic input/output 
system), but it doesnt matter. Chang- 
ing the Golem's baud rate is simple. 
Just type Baud 06 9600 (port 6 is the 
TTY port). Of course, if the baud rate 
is wrong, you cant change it if you ve 
already assigned the console to the 
TTY port. The machine's not listening 
to anything except the TTY port, and 
it won't hear anything coming in at the 
wrong baud rate. . . Reset takes care 


of that. Now change the baud rate, 
then use STAT, and plug the cable 
D un 

After about 15 minutes of mucking 
about, | had that taken care of. The 
cable was connected, Percy and the 
Golem were on the same wavelength, 
and we were ready to send over 
Roberta's file. 

There was one minor problem. 

The simplest way to bring a file into 
a CP/M system from a port is to use 
PIP. True, if the file is larger than 16K 
bytes, CP/M has to go off and write 
some directory information at the 
[6K-byte boundary, but a 286 ma- 
chine writing to a RAM (random- 
access read/write memory) disk will 
seldom lose anything, even at 9600 
baud; certainly not more than a char- 
acter or two. There are better ways for 
transferring important data or pro- 
grams, but for text, PIP is the easy 
way to go. | invoked PIP. 

“Requires Concurrent DOS," re- 
sponded the Golem. 

"Yeah, of course.’ | muttered. 
PIPCMD is for Concurrent DOS. We'd 
kept the old CP/M 2.2 PIP. but re- 
named it. Only what had we called it? 
Directory-search time. Sigh. The 
Golem has a lot of files on the hard 
disk in the AO area. There's a reason, 
of course: system files stored on the 
A: drive, user area 0, can be invoked 
from any user area of any disk drive. 
Search away. Eventual | found 
PIP22.COM, after which it took about 
30 seconds to transfer Mrs. Pour- 
nelle's file over to the Golem and 
another 15 seconds to write it from 
the RAM disk to an 8-inch floppy. No 
matter what else happened, that file 
was safe. | disconnected the RS-232C 
cable, removed the CP/M 8-inch boot 
disk, reconnected the keyboard, and 
pressed Reset. Concurrent DOS came 
up fine. 


LOOK AT THE DARNED THING 
Of course, there were a few house- 
keeping details. 

Now that I had her file in the M: 
drive, it was no trick at all to change 
it from the vanilla-ASCII format of the 
РС-8201 editor to WordStar: that's 


(continued) 
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THE X-10 POWERHOUSE З 

INTERFACES WITH YOUR COMPUTER 

TO CONTROL YOUR HOME...FOR SECURITY, 
COMFORT AND ENERGY SAVINGS. 


This remarkable Interface lets you run your home through your 
Apple lle or llc, Commodore 64 or 128 and a mouse, keyboard 
or joystick. 


When you're away, it makes your home look and sound lived in. 
When you're home, itcan turn off the TV at night and wake you 
up to stereo and fresh brewed coffee in the morning. It can 
even turn on your air conditioner and control your heating. 


SPECIAL COLOR GRAPHICS MAKE PROGRAMMING A SNAP. 
You simply pick a room from д 

the display screen. Use your 
mouse, joystick, or key- | 
board to position graphics of Te ып | 
lights or appliances. Then 1 h Jea | | Б Ісі 
follow on-screen instructions | 

to program any light orap- | Г 
pliance to go on or off when- ттт 
ever you choose. You can 
even control thermostats, light intensity and more. 


THE WAY IT WORKS. The X-10 Powerhouse Interface is cable- 
connected to an Apple RS-232 port or a Commodore "User" 
port and plugged into a standard 110V outlet. After it is pro- 
grammed, the Interface sends digitally encoded signals through 


your home wiring to special X-10 Modules. To control a lamp or 


appliance, you simply plug the electrical device into a Module 
Inquiry 389 


THE X-10 

| POWERHOUSE 
005, 

EVERYTHING 

BUT PUT OUT 


THE CAT. 


and then plug the Module into an outlet. 
The Interface can control up to 256 Mod- 
ules throughout your home and won't 
interfere with normal use of lights and 
appliances. 

PC WW There are plug-in Appliance Modules, 

= Lamp Modules, Wall Switch Replacement 

Modules and Special 220V Modules for 

heavy duty appliances such as water 
heaters and room air conditioners. Plus Thermostat Controllers 
for central heating and air conditioning, Telephone Responders 
to control your home from any phone, and much more. 


IT WON'T TIE UP YOUR COMPUTER. Use your computer only 
for programming. When you're finished, disconnect the Inter- 
face from your computer and keep it plugged into any conven- 
lent power outlet in your home. It will operate as a stand-alone 
controller with battery back-up and will run your home 
automatically, 

SURPRISINGLY INEXPENSIVE. A Powerhouse System includ- 
ing the Interface, software and connecting cables costs less 
than $150. X-10 Modules are less than $20 each. 

Software for IBM PC and compatibles available soon. 


For the Dealer Nearest You Call: 1-800 526-0027 
or, write to: X-10 (USA) [in Nc (201) 79899700] 
185A Legrand Avenue 

Northvale, NJ 07647 


X10: POWERHOUSE 


NUMBER ONE IN HOME CONTROL 
Appie, Appie Ile and Apple (їс are registered trademarks of Apple Computer, Inc. Commodore 64 and 128 
are registered trademarks of Commodore Int'i Ltd. IBM PC is a registered trademark of International 
Business Machines Corporation. 
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Tailor Editing to Your Style 


* A high-level, readable Macro 
Programming Language - allows 
customization for programming 
languages ... Complete, unlimited 
variables, etc. 


Edit multiple files of unlimited size 
(2 Meg is OK) 

Multiple Windows on screen with 
different or same file, fragments, etc. 
A bona-fide UNDO stack (up to 300) 
of all operations: deletions, reading 
files, search, translate, more. 


For PC, AT, compatibles and 
Tandy 2000. 


Only $195 


Fill Refine if not satisfied in 30 days. 


CALL 800-821-2492. 


Full "regular expression search" - 
wild cards, complex patterns 


Reconfigurable keyboard 


* Adjustable line length - up to 512. 
* Keystroke macros - for common 


typing sequences 


» Suspend BRIEF to execute, exit to 


DOS - run another program (like a 
compiler, dir, XREF, DIFF, or 
DEBUG) then resume BRIEF 
session 


Com piler-specific support like auto 
indent, syntax check, compile with- 


in BRIEF 
Ir: до 


335-B Washington St.. Norwell, МА 02061 


17-659-1571 


Learn and Use AI Technology 
In Your First Evening 
With TransPROLOG-PC 


A complete Prolog Interpreter, Tutorial, and set of Sample Programs: 


ГІ Modify and write Expert Systems. 
Use the simple ‘‘Guess the animal" 
example on the Tutorial or use the 
sophisticated system for Section 318 of 
the US Tax Code written by one of the 
TransPROLOG-PC authors and 
published in the March, 1985 issue of 
Dr. Dobb's Journal. 

[] Understand Natural Language 


Use the sample program that produces 
a dBase DISPLAY command as output. 


[] Write Symbolic Math or Abstract 
Problem Solving Applications 

This is a complete Prolog program to 
convert from Farenheit to Centigrade: 
f to c(C,F):- C is(F-32) *5/9. Planning 
programs and games are included to 
help you learn. 


O BECOME FAMILIAR WITH 
PROLOG IN ONE EVENING. 


Programming experience is not required, but a logical mind is. Serious development of ex- 
perimental systems is practical with TransPROLOG-PC. 1 or 2 pages in Prolog is often equiva- 


lent to 10 or 15 in C. 


RECENT IMPROVEMENTS: MSDOS commands, on-line help, load Editor. 
AVAILABILITY: All MSDOS, PCDOS systems. 


ONLY 
$125 
Full refund if not 


satisfied during 
first 30 days. 
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335-B Washington St. 
Norwell, Mass. 02061 
617-659-1571 
800-821-2492 
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done with Tony's FILTER.COM, a 
CP/M-80 (Z80) program that comes 
with the WRITE text editor. FILTER 
turns WordStar files to WRITE, WRITE 
to WordStar, and, for good measure, 
either WRITE or WordStar files to a 
standard ASCII with carriage return 
and linefeed at the end of each line 
(thus suitable for transmission over a 
modem to BYTEnet or BIX). | 

It's also fast. Even with a normal Z80 
it is actually faster to exit WordStar, 
use FILTER to transform the WordStar 
file to ASCII, then use it again to put 
the file back into WordStar than it is 
to use the WordStar Control-OA 
global reformat routine; at least it is 
for files of any size at all. With the 
Golem's 8-megahertz Z80 slave 
board, the 286 to do housekeeping, 
and a RAM disk, it took less than a 
minute to make both .WS and TXT 
transformations of her file. | even 
brought up WRITE, loaded in the text, 
and showed her. 

"Fine but how do I get it on my 
machine?" she asked. 

"Nothing to it^ 

There really is nothingto it. Concur- 
rent DOS on the Golem has a magical 
property: if | put a DOS disk in the 
54-inch drive, | can read and write to 
it just as | would a CP/M disk. Not only 
does PIPCMD work, but I can log onto 
that DOS disk while inside WRITE— 
which is an 8-bit program running on 
the Golem's Z80. | need only issue a 
SAVE on a DOS disk to transfer the 
file. 1 didnt do that, but only because 
it would save it in WRITE format, and 
she needed WordStar. 

"What do you want me to save it 
on?" [ asked. She handed me a disk. 
It had her book title on the label. | put 
itin the 54-inch drive and from habit 
displayed the directory. 

There was one minor problem. No 
directory. The Golem wouldnt read 
that disk. 

“Isolate the problem; | said to 
myself. "Make sure the disk is good. 
Read it in a DOS machine" | turned 
on the Kaypro 286i PC AT clone, 
which is the only fully PCompatible | 
keep up here. 

This time there was a major prob- 

(continued) 


X-VIEW 86"" analyzes, 

profiles, and debugs DOS 
application software — for 
improved performance on 


the IBM PC and its 
compatibles. 


Application Program 


p 
Unmodified 
DOS Application 


yt 
, | wmm f 


yo 
DOS Debug 
ат 


Dynamic Execution 
Information 


card, call toll free 1-800-221- 


VIEW. In Texas call 1-214-437- 
7411, Or send the coupon today. 


Customer Service 
McGraw-Hill Inc. 
811118) Freeway 
Dallas, Texas 75251 


X-VIEW 86°" is $59.95. All orders are 


subject to acceptance by McGraw- 


Hill, Inc. Prices are subject to change 


without notice. 
C] Check enciosed (Make check 
payable to McGraw-Hill Inc. Orders 


paid by check are subject to delay.) 


Û AE. C МС. Û VISA Û DC. 


| DOS application software — and get faster, more 


EE LL EE A Lou Lau Lu. ÉL с, س‎ o Lol ou o سس‎ 


To order X-VIEW 86" hy credit 


A-VIEW 86 lets you observe the internal 
operations of DOS application software. 


Helps you analyze, debug, test, port, or convert 
reliable results. 


Real solutions to technical challenges. 


Looking for code hot spots? 
X-VIEW 86 helps you find them fast. 


Irritated by bugs that DEBUG can't reach? 
X-VIEW 86 captures them. 


Sweating over hardware compatibility issues? 
X-VIEW 86 pinpoints the trouble spots. 


Struggling with a conversion that just won't work? 
X-VIEW 86 breaks the deadlock. 


What X-VIEW 86 does. 


X-VIEW 86 saves you hours of time-consuming, 
tedious work. It automatically collects data on 
application programs: 

Г] memory map references 

Г] VO space references 

O INT call usage 

LJ instruction set usage 

О segment usage data 


X-VIEW 86 can interrupt the application program 
О on any processor I/O access 
О on any processor INT instruction 
Поп a specified execution path address 
Г] оп a specified memory location reference 


X-VIEW 86 can also start the application program 
execution at a specified address. And it displays the 
results of the analysis on screen. 


Hardware and software requirements. 


X-VIEW 86 runs on any member of the IBM PC 
family — or any operationally-compatible machine 
that has at least 64 Kbytes of memory. And it's not 
copy-protected. You use it with PC DOS DEBUG 2.0 
өті. 


Exciting — not expensive. 
X-VIEW 86 is priced at an affordable $59.95. 


To order, call 1-800-221-VIEW. 


In Texas, call 1-214-437-7411. 
Then get ready for a whole new outlook 


on your work. 
Inquiry 141 


СІНУ LLL €€———3 e — Zip 

Phone l ) 

UR —— $59.95 Amt 

Shipping ($2.00 per copy) Texas sales tax ($3.67 per copy) 
Total 


Signatucs 


Name on card 


Credit card no. а Expiration date 


ІВМ is а registered trademark and PC-DOS is a trademark of Intemational 
Business Machines Corporation. 


inquiry 115 for End-Users. 
Inquiry 116 for DEALERS ONLY. 


LESS THAN $1,000! 
£^ 


YOUR SEARCH IS OVER!! EARTH 
COMPUTERS’ exciting new high- 
speed, 80286 accelerator card, 
a TurboACCEL-286"" , isjust what you’ve 
been looking for. The TurboACCEL- 
8 will boost your PC performance up 


to Five times...its completely software 
transparent...and its only $995! 
TurboACCEL-286 will fuction with 
most operating systems and application 


0 


The TurboACCEL-286 features a 
high-speed, 8MHz, 80286 processor, 
512Kbytes of RAM (expandable to 
1Mbytes), aswitchfor8088 operation, 
and facilities for an 80287 math co- 
processor. It occupies one expansion 
slot, is completely compatible with 
most PCs and is software transparent. 
End your search for AT performance. 
Order the TurboACCEL-286 today! 
Call or write: 


P.O. Box 8067, Fountain Valley, CA 92728 
TELEX: 910 997 6120 EARTH FV 


(714) 964-5784 


Ask about EARTH COMPUTERS’ other 
fine PCandS-100 compatible products. 
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em. It wouldnt boot. 

The next few minutes are too pain- 
ul to describe. Roberta insisted that 
:-omputers dont like her, while | had 
ifew choice remarks about experi- 
nental systems. Of course, | shouldnt 
заме been much surprised by the 
&aypros problem; it had been having 
orogressively more severe difficulties 
'eading the hard disk. To get ahead 
of the story, it wasn’t Kaypro ma- 
shinery that failed, it was the Seagate 
yard disk; Kaypro doesn't make hard 
disks. At the time, though, that was 
cold comfort, and | still didn't know 
why the Golem couldn't read 
Roberta's disk. 

"Calm;' I kept telling myself. That 
Жеп helps, although it's probably 
zetter not to shout it at the top of 
your lungs. Why wouldn't the Compu- 
?ro read Roberta's disk? Eventually 1 
ooked at it. Looked hard. It said: "10 
sector, Single Sided”; it was for her 
Apple Il, not the Z-150. The Compu- 
?ro 286 running Concurrent DOS can 
До a lot of wonderful things, but it 
von't read а hard-sectored disk. 

Eventually we found her real Zenith 
Jisks. The Golem had no trouble at 
all with those, and it took about one 
ninute for PIP to transfer her file. 
Roberta went away to work, and | 
vent back to answering mail. 


THE END OF THE MATTER 
l'here was one minor problem. While 
ve were away in Europe, someone 
1ad disconnected the monitor from 
Yer machine. That one she dealt with, 
әш they had also disconnected her 
iighly portable MPI Sprinter printer, 
orobably to take to a war-games con- 
vention. Roberta is at the stage where 
he'd rather write with a computer 
‘han a typewriter, but she also wants 
зарег copies. | understand perfectly: 
t took me a couple of years before 

was able to dispense with paper 
drafts and work exclusively on screen. 
she found her printer but wanted help 
:onnecting it. | hadn't set it up and 
:ouldn't remember if it was serial or 
»arallel. 

"Tell you what.’ | said. "It's getting 
ate. Well let Alex take care of that 
:omorrow. Let Don print it on the IBM 


РС” | went back to the mail... 

After a while Roberta was back. Нег. 
file is in WordStar. Don Hawthorne, 
our assistant, was using XyWrite. 
FILTER on the CompuPro will trans- 
form a file from WordStar to XyWrite, 
but that's an 8-bit program. Don has 
a genuine IBM PC. If you read an un- 
transformed WordStar file into 
XyWrite, you see Greek letters, and 
graphics symbols, and other ex- 
traneous matter, all designed to make 
you think your files have been cor- 
rupted and your text lost... 

The next few minutes were again 
too painful to describe. Eventually | 
convinced her that nothing was lost. 
Of course, she still didn't have a paper 
сору. 

"Please hook up my printer." 

"Its almost suppertime. Неге, I'l 
print it.” 

She looked a bit wary. 

"Its no problem,’ | assured her. | 
took her disk upstairs and put it in the 
Golem's 54-inch drive. In seconds | 
had a copy in the RAM-disk drive. 
Seconds later | had used FILTERCOM 
to make a WRITE conversion of her 
WordStar file. | added commands to 
put in page numbering and double 
spacing and to print the date as a 
footer. 

"While I'm at it, I'll make a really 
safe copy of all this.” | said. Hard disks 
and 54-inch disks are all very well, but 
to me "really safe" means an 8-inch 
floppy backup. | formatted a disk and 
put all her files on it. "Now were 
ready to print.” 

Of course, there was one minor 
problem. Although the Golem can run 
the HP LaserJet, he generally isn't con- 
nected to it; the printer is normally 
connected to Zeke, the machine І do 
all my books on. (I explained why I 
write with an ancient Z80 rather than 
one of the newer machines in the 
November [985 column. Basically, | 
want one machine that no one ex 
periments with.) It wouldn't be much 
of a problem. Zeke, being a Compu- 
Pro, has no trouble at all reading 
8-inch disks written by the Golem. | 
turned the Z80 ori. 

Zeke is purely a writing machine; 
theres an autostart program that 


brings him up in WRITE. Zeke 
trundled for a moment, then was 
quiet. | looked at the screen. "Mem- 
ory Error at CF61. Exiting WRITE.” 

| stared at that message. WRITE has 
a built-in memory-test routine, but | 
had never seen any result from it 
before. | pushed Reset. Same result. 
"Memory Error at CF617 

"Is it time to panic?" Roberta asked. 

"| will keep calm,” | kept saying, but 
in truth it was closeto panic time; any 
other machine can fail without dis- 
astrous consequence, but Zeke is ab- 
solutely vital. "Logic; І told myself. 
Check the fan filter. Shake the cables. 
Open the box and push the boards 
in properly Turn on the machine 
again. Memory Error at CF61. Exiting 
WRITE 

"Now its time to panic" 

Fortunately, early training prevailed. 
In the old days—prior to 1981—com- 
puters were expected to glitch. Zeke was 
from that era. When Tony built the 
machine, he insisted that | buy spare 
boards. Zeke proved so reliable Га 
never needed them. but in fact | have 
, enough boards to build a new 
computer. 

Locating them wasn't easy, but even- 
tually | found a CompuPro RAM-17 
64K-byte memory board. Blow the 
dust off the box. Take out the board. 
Now pull out Zekes memory board. 
Study the switch settings. This should 
be simple... 

There was one minor problem. The 
phone rang. When I got rid of the 
caller, | realized | didn't know which 
of those two identical boards had 
come out of Zeke and which was the 
spare. Worse, they had different switch 
settings, and of course the bad board 
was the one with the switches set the 
right way. Now which was which? | put 
in a board and turned on Zeke. It was 
downright comforting to see "Mem- 
ory Error at CF61. Exiting WRITE” 

Five minutes later Zeke was working 
fine, and five minutes after that 
Roberta had her paper copies. The 
day before Friday the 13th was over. 


REFLECTIONS 
| wouldn't want to repeat that day, but 
it did have its useful aspects. 


-— 


CHAOS MANOR 


First lesson: I've been spoiled. 
When I first began writing with com- 
puters, | bought a modular system 
because | expected glitches. In the old 
days, | would always push in boards, 
shake cables, and generally muck 
about looking for obvious problems. 
If that didn't work, Га systematically 
replace boards. 


No longer. For five years Zeke has 
been on 8 to 12 hours a day, seven 
days a week, with time off only when 
| take trips: and in that time І have 
replaced one disk drive (the heads got 
out of line and began eating disks) 
and done one general housecleaning 
after moving the machine from one 

(continued) 


Lattice Works 


NEW PROGRAMMER'S SCREEN 
EDITOR INTRODUCED 


Designed specifically for pro- 
grammers, the Lattice Screen Editor 
(LSE) is a fast and flexible, multi- 
window editor that is also easy to 
learn and use. 

LSE runs under MS-DOS or 
PC-DOS on most popular machines 
with 128Kb memory. It provides 
standard editor functions such as 
block moves, pattern searches, and 
"cut and paste" In addition, LSE off- 
ers special features for programmers 
such as an error tracking mode and 
three assembly language input 
modes, 

А complete installation program 
is included to remap any of LSE's 48 
kevboard functions. Menus, prompts, 
help messages and default file exten- 
sions can also be customized for 
individual user preferences. $125.00. 


LATTICE TOPVIEW 
TOOLBASKET NOW AVAILABLE 


Providing more than seventy 
functions, the Lattice TopView Tool- 
basket is designed for software 
developers writing applications for 
IBM's Top View multi-tasking, multi- 
window environment. 


Ф: 


bc ad 


Latti 


Phone (312) 858-7950 TWX 910-291-2190 
INTERNATIONAL SALES OFFICES: 
Benelux: De Vooght. Phone (32)-2-720-91-28. England: Roundhill. Phone (0672) $4675 
Japan: Lifeboat Inc, Phone (03) 293-4711 France: SFDL. Phone (1) 666 1155 
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The Toolbasket functions elimi- 


nate the need for extensive use of 
assembly language when interfacing 
with TopView. The Toolbasket's 


library includes functions to control 


window, cursor, pointer, and printer 


operations. It also provides access to 


TopView's cut-and-paste facilities and 
offers debugging services. 


The Toolbasket runs on the IBM 
PC, XT, AT, and compatible systems 


with 256Kb memory. $250.00. Binary 
and source code is available for 


$500.00. 


LATTICE CREATES C COMPILER 
FOR COMMODORE AMIGA 


Amiga C, produced by Lattice for 
the Commodore Amiga, supports 
the Amiga's 68000 microprocessor 
and offers the same high speed and 
extensive capabilities of the MS-DOS 


Lattice C compiler currently used by 


more than 30,000 software develop- 
ers worldwide. Available from both 
Commodore and Lattice. $300.00. 

In addition, Lattice also offers 
cross compilers that allow you to 
develop Amiga programs on 
MS-DOS or UNIX systems. 

Contact Lattice, to discuss your 
prograrnming needs. Lattice provides 
C compilers and cross compilers for 
many environments including Tandy, 
Sony, Hewlett-Packard, Tandem, and 
IBM Mainframe. Corporate license 
agreements available. 
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Inquiry 48 for End-Users. 
Inquiry 49 for DEALERS ONLY. 


BUILD YOUR OWN IBM XT & 
IBM AT COMPATIBLE SYSTEMS 
Introducing XT-16 Self-Assembly Kit 
Al Super Low Cost 
e Including640K XT-16 CPU Mother Board, Color 
Graphic Card, Floppy Controller, One DS/DD Slim 
135 W Power Supply, 
Keyboard, Assembly 
Instruction, and User's 
ONLY $775.00 ) uM 
XT, AT CASE 
* same Dimension as 
ә For ІВМ PCAT & Com- 
patible Mother Boards 
$115.00 


e Flip-lop For Easy & 
Quick Access to Inside 
n Сазе 


Drive. Flip-Top Case, ЕС 
System Manual. 
IBM PC/AT 


exa ШЕШ 


NT-145 W $ 89.00 
(Side Or Rear Switch) 
XT-150 W 
AT-200 W 


$115.00 
$165.00 


XT; AT KEYBOARD 


XÍ—LED for Cap 

Lock & Num. Lock | 

Big Return Key & 

Shift Ke 

$79.00 
— Al—Same Layout as 
ТЕ ІВМ РС/АТ 
"mum $109.00 


XT-16-II MOTHER BOARD 
e IBM PC/XT Fully Compatible 
9 8088 Microprocessor w/8087 Optional 
e 5 1/0 Slots. up to 640K on Board 
Assembled & Tested w/BIOS 
With 256K on Board .......s+4. 0. $265.00 
With 640K on Воага............... 8349.00 


AT-32 CPU Mother Board 
e IB) PC/AT Fully Compatible 
е 80286 Microprocessor w/80287 Optional 
è 640K Standard, Upgradable to I MB on Board 
ә On Board Clock Calendar 


e 8 1/0 Slots SCall 


PC/AT ADD-ON CARD 


• ATS 1 MB Memory Card ............... SCall 
e ATS 1.5 MB Multi unction Card .......... SCall 


е PCP-128 Eprom Programmer ........ $139.00 
e Disk I/O Card (handle 2 Floppy Drive, Serial 
2nd Optional), Parallel, Game, Clock w/cables 


olo —— TT $149.00 
s'ColorGraphieGamd ............... $ 95.00 
* Floppy Disk controller 

(handie 4drives)............ coss $ 59.00 
e Multi-Function (ОК)...,........... $139.00 


* OEM Dealers Welcome 
* Please Call For Qur Special Dealer Price 


C.J. COMPUTERS CORP. 


(Manufacturer & Distributor) 
2424 W. Ball Road, STEB 


Anaheim, CA 92804 
Mail Order Hot Line: { 714] 821-8922. (714) 821-8923 
(IBM is a trademark of International Business Machines Corporation) 
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room to another; now I've had one 
memory-failure error. Except for the 
time the drive went bad, | haven't 
even had (8-inch) disks fail. No wonder 
| was lulled into a false sense of 
security! But | should have remem- 
bered what to do. 

Second lesson: dont put the com- 
puter memoranda into the day book. 
Keep a computer log, and log everything. 
Baud rates. Port numbers. Cookbook 
instructions on how to do stuff that's 
important but infrequently needed. | 
always kept a complete computer log 
in the old days. It doesn't cost much. 
My local drugstore sells those mottled 
black-cover composition books for 
$1.89—never mind that when | bought 
my first computer the same book cost 
45 cents—and it's plenty easy to keep 
one in the bookcase next to the ma- 
chinery. 

Third lesson: years ago | concluded 
that "the best business microcom- 
puter is a year-old development sys- 
tem.” It no longer makes sense to talk 
about "the best business micro" Too 
much depends on business needs 
and the software base. Even so 
there's a bit of truth to the maxim. The 
Golem is an advanced experimental 
development system. Viasyn (Compu- 
Pro) still dominates the development- 
system market, and Dr. Godbout is 
forever sending down new refine- 
ments; but the heart of that modular 
S-100 system doesn't change, and the 
machine gets the job done. 

| can't say I'm entirely happy with the 
way CompuPro treats software. | wish 
mightily they'd take at least one more 
step toward PCompatibility. Even so, 
I’m still running all the 8-bit programs 
| wrote and refined and tailored to my 
needs. I've recompiled some іп Com- 
piling CBASIC CB-86 so they run even 
faster. (For al my fascination with 
Modula-2. my accounting system and 
most of the business programs I rely 
on are written in Compiling CBASIC, 
which is one heck of a good language) 
In addition, | can run Lotus 1-2-3 and 
a number of other PC programs; in- 
deed, with Concurrent DOS | can run 
Lotus 1-2-3, my accounting program. 
WRITE, and three other things at the 
same time. | can read from and write 


to a dozen disk formats. 

Computer users have to make 
choices. A long time ago | thought I'd 
made mine: | was going to be a user, 
not a hacker: | wasn't going to learn 
programming, | didn't care about the 
innards, | didn't know or want to know 
one chip from another. In times of 
stress | talk as if 1 still thought that 
way: but in fact that's a silly attitude. 
Powerful machinery gives me capabil- 
ities other people don't have. It also 
demands that | learn something about 
how to use it. The trade-off is worth- 
while. 

Example: in about an hour, Larry 
Niven and Steve Barnes are coming 
over to work on The Legacy of Hereot, a 
three-way collaboration. (Actually, it's 
a collaboration between Larry Niven 
and Jerry Pournelle who make up one 
auctorial entity, and Steve Barnes, 
who is another; but that's for a dif- 
ferent discussion) The point is that 
while Niven and | have identical 
machines, Barnes uses a PCompatible 
and WordStar 2000. My big Compu- 
Pro 286/280 will read his disks and 
transform his text into WRITE files. 
We'll work for the afternoon, and 
when were done, we'll put one copy 
back into DOS for Barnes and another 
onto an 8-inch disk for Niven. 

Do that with your off-the-shelf 
PClone. 

Development-quality machinery 
isn't for everyone. Being state of the 
art has costs. On the other hand, it 
wasnt the Golem's fault that | shook 
a cable loose. 

When all is said and done, Roberta 
did manage to write a chapter while 
on an airplane. We did manage to get 
it out of the machine and onto paper. 
| was able to write a column, several 
chapters of a novel, and a ton of notes 
while traveling in Europe, and all those 
safely reside on disks. So we had a 
bad day. We also got things done that 
а few years ago I'd have thought im- 
possible. 

І love these little machines. 


LOOK FIRST 

If you are contemplating buying a 

CompuPro machine—and | like mine 
(continued) 


You would think when IBM needs 
EPROM Programmers they would choose 
the best and the most expensive. 

They dont. They only choose the best. 


MODEL 7956 (w/RS-232 option) ..... $1099 
MODEL 7956 (stand alone) .......... $ 979 

GTEK's outstanding Gang Programmer with 
intelligent algorithm can copy 8 EPROMS ata 
time! Use the 7956 in a production environ- 
ment when you need to program a large num- 
ber of chips. Programs all popular chips through 
the 27512 EPROMS; supports CMOS EPROMS 
through the 27C256; supports EEPROMS 
through the X2864A; supports Intel's 2764A & 
27128A chips. The 7956 will also program 
single chip processors. 


Шо» 7828 oi. tee esee n mnn $1499 

The 7324 has a built-in compiler. It programs 
al! MMI, National and Т! 20 & 24 pin PALS. It 
has non-volatile memory and operates stand- 


MODEL PEO . Leve demie rrr $ 599 

GTEK's 7228 has al the features of the 
7 128, plus Intelligent Programming Algorithms! 
It supports the newest devices available through 
512K bits. The 7228 programs 6 times as fast 
as standard algorithms. It programs the 2764 in 
one minute! Supports CMOS EPROMS through 
the 27C256; supports EEPROMS through the 
Х286ДА; supports Intel's 2764A & 27128A chips. 
Supports Tektronics, Intel, Motorola and other 
formats. 


co jc ОЛИ E cc $ 429 

The 7128 has the highest performance-to- 
cost-ratio of any unit. It supports the newest 
devices available through 256Kbits. 


alone or via RS-232. 


| Oro ——————————————————————————— $1249 
Same as Model 7324 but operates only via RS-232. 
Loos 4 астас ке —ÁÁ  —————— a $ 749 


This PAL PROGRAM MER programs Series 20 PALs. It has a built-in PALASM compiler. 
MODEL 7283 $1 
This BI-POLAR PROM PROGRAMMER programs all popular BI-POLAR PROMS. It operates 
stand-alone (for production) or RS-232 (for development). 
MODEL 705 
68705V3, R3, P3 PROGRAMMER. 


EPROM, PROM & PAL 


PROGRAMMERS 


— These features are standard from GTEK — 


Compatible with all RS-232 serial interface ports * Auto select baud rate * With or without 
hand-shaking * Bidirectional Xon/Xoff « CTS/DTR supported * Read pin compatible ROMS * No 
personality modules ” Intel, Motorola, MCS86 Hex formats * Split facility for 16 bit data paths * 
Read program, formatted list commands * Interrupt driven— program and verify real time while 
sending data • Program single byte block or whole EPROM « Intelligent diagnostics discern bad 
and/or unerased EPROM * Verify erasure and compare commands * Busy light « Complete with 
Textoo! zero insertion force socket and integral 120 VAC power (240 VAC/50Hz available) • 


UTILITY PACKAGES 


GTEK's PGX Utility Packages wil! allow you to specify a range of addresses to send to the 
programmer, verify erasure and/or set the EPROM type. The PGX Utility Package includes 
GHEX, a utility used to generate an Intel HEX file. 

PALX Utility Package —for use with GTEK's Pal Programmers—allows transfer of PALASM* 
source file or ASCI! HEX object code file. 

Both utility packages are available for CPM* MS-DOS? PC-DOS?’ ISIS" and TRSDOS" 
operating systems. Call for pricing. 


CROSS ASSEMBLERS 


These assemblers are available to handle the 8748, 8751, 28, 6502, 68X and other microprocessors. 
They are available for CPM and MS-DOS computers. When ordering, please specify processor 


Umm" ACCESSORIES 


Mode! 7128-L 1,L 2, L2A 2. ............. DE4 $80; PE14T $129 
мем Quantity) $259. C25 $349; C50 $599 

Medal 7126-24 ...... esos $329. МУ ager DES. Louie e Ra $ 80. 
Cross Assemblers CPM- 80 — ғаз» MEMU. H5-289 Gables .................. $ 30. 
MSDOS, $250.  8751Adapter ... . ...... ӘРЕ” $174 

8755 Adapter .... .... TUER. SG 7 


E. i 4 xw ой d ЧТО + _ tor pricing 48 Family Adapter Eb: A*4B4443439031 
AL 


* ^u» * 8 бй 5 kw $9? o? Roh 4 9 5h b n 


“All vou CPM people 
who wanted to move 
to IBM, but couldn't... 
now you can — and 
bring vour CPM 
software with vou!" 


From GTEK, the 
leader in devel- 
opment hardware 
and software, 


| ШЕШІП | 


comes the 
CPM user's Aui E 
nthe me iil антип um 
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industry today are CDM 
made for PC-DOS and MS-DOS o 

If you are a CPM user who wanted to 
convert to these operating systems but didn't 
because you had to abandon or rewrite your 
CPM programs, now you can make your 
move without losing or rewriting a single 
program! 

The dream from GTEK is a package that 
makes your PC-DOS (IBM PC, XT, AT) or 
MS-DOS (IBM clones like COMPAQ, Leading 
Edge, Televideo) machines think they're being 
run by an 8080 or Z80 microprocessor 
with CPM! 

The GTEK pack- 
age contains a 
CPEmulator™ and 
CPM Conversion 
Utility that allows 
you to read and 
write popular CPM 
disk formats such 
as Kaypro and 
Osborne. 

How easy is it to use? Two steps. (1) Use 
the Conversion Utility to copy the CPM 
program to an MS-DOS or PC-DOS diskette. 
(2) Use the Bind Utility to attach the | 
CPEmulator to your program. And that's it. 
It's ready to run. 

You won't see any difference when you 
run the CPM program! Now all the work you 
did in CPM is still valuable when you change 
to your PC-DOS or MS-DOS machine. 

And here's the happy ending to the dream. 
The CPEmulator is just $199. 


Call GTEK's CPM Hotline... 
1-601-467-9019 


If you've been using 
CPM on any of these 
machines you can now 
move to PC-DOS or 
MS-DOS operating 
systems. 


Heath/ 


Kaypro * Osborne * 
Zenith * Radio Shack * 
Epson * DEC * IBM * Mor- 
row * Xerox * HP * Sanyo 
* Intertec * Cromenco * 
Televideo * Compupro. 


. Cail for pricing 
Development Hardware/Software 
P.O. Box 289, Waveland, MS 39576 
601/467-8048; telex 315-814 (GTEK UD) 


ТЕК % 


СТЕК, PALASM, CPM, MS-DOS, PC-DOS, ISIS, TRSDOS, & CPEmulator are registered trademarks. 
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a lot—you might want to know more 
about what you're getting into. C-Pro, 
the independent CompuPro User 
Group (POB 2146, Woodbridge, VA 
22193), publishes an increasingly 
useful magazine as well as maintain- 
ing a bulletin board. There have been 
a number of debates over software, 
there are tips about support, and 
there is enough information to make 
it well worth subscribing to. If you 
already have a CompuPro and arent 
a member, youre really missing 
something. 


A WHOLE LOT OF STUFF 

Every shelf in my office is a potential 
guilt trip; the place is crammed with in- 
teresting software. Sigh. Even giving 
short shrift toeach won't get them all 
mentioned, much less do justice to 
them. In other words, my apologies: 
it's that time again, when I race along 
giving brief mention to programs that 


SMITH 


CHAOS MANOR 


deserve a lot more space than they're 
going to get. 

First, theres SpaceWar for the IBM 
PC. This is a full implementation of the 
classic game first done at MIT. It can 
be played by one player or two, with 
or without star and gravity fields. It 
has phasers and torpedoes, and the 
ships move in inertial space, meaning 
that if you accelerate you'll keep mov- 
ing in a straight line until you rotate 
the ship and blast again. It has nearly 
everything. Great game. 

SpaceWar is user-supported soft- 
ware, meaning that you can get a copy 
from anyone who has one but you 
should send the author $20 if you like 
it and use it. 

Next, theres Bridge Parlor, which 
plays a very good game of bridge: I've 
been using it to relax after work at 
night. This one also runs on PCom- 
patibles, including the Kaypro AT 
clone. It needs 192K bytes of memory, 


and | do wish the author had been a 
little fussier in his use of graphics: 
here and there I have to look closely 
to see what's going on. 

However: Bridge Parlor plays good. 
standard bridge. Opponents signal. 
Normal conventions apply. You can 
set it for defense practice so that 
you're never declarer, or you can 
always sit South with those wonder- 
ful hands that South always gets in the 
newspaper bridge columns. It does all 
this smoothly, fast. and well. Bridge 
Parlor isn't as nice as finding three 
congenial people to play bridge with. 
but it’s the next best thing. Recom- 
mended. 

| mentioned last month that there's 
no good computer program that can 
play go. That's still true. However, you 
can get Nemesis, the best go program 
(as tested in tournaments). If you've 
any skill at go, it won't ever beat you. 

(continued) 


Does copy protection 


have your hands tied? 


BACKUP YOUR SOFTWARE WITH 


LOCKSMITH 6.0™. 


Locksmith, the controversial copy program that 
took the Apple world by storm in 1981, has evolved 
from a powerful bit-copy programmed into a 
complete disk utility system, allowing the Apple user 
to recover crashed disks, restore accidentally 
deleted files, and perform hardware diagnostics on 
the disk drive and memory boards. The NEW 
Locksmith version 6.0 is now available and includes 
an advanced disk recovery utility, a framing-bit 
analyzer, an automatic boot tracer, a sector editor, 
many file utilities, and of course, the most powerful 
bit-copy program available. A fast disk backup utility 
copies disks in eight seconds flat. Improvements to 


Locksmith Programming Language have made it 
more powerful and easier to use for you to write 


your own backup and repair procedures. Includes a 
library disk which contains automatic procedures to 


copy hundreds of Apple programs. 


Locksmith requires no additional hardware, but 
will use any additional RAM memory that it finds, 
including RAM boards from Applied Engineering 


and Checkmate Technology. 


Don't get caught with your hands tied. Order 


Locksmith 6.0 today. 
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NEW LOW PRICE $79.95 
Registered Locksmith 5.0 owners may upgrade to version 6.0 for $29.95. 
Available from your computer dealer or directly from: 


L p А | | [| 
" Th % : : 


м 


А 


Alpha Logic Business Systems, Inc. 
4119 North Union Road 
Woodstock, IL 60098 
(815) 568-5166 


©Alpha Logic Business Systems, Inc. 1985 
Locksmith and Locksmith/PC are registered trademarks of Alpha Logic Business Systems, Inc. 
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| COMPUTERS | 


PC, 256K, 360K FLOPPY, 
10 MEG HD $2049.00 


PC, 256K, 360K FLOPPY, 1.2 MEG 
FLOPPY, 10 MEG HD. $2299.00 


PC, 256K, 360K, FLOPPY, 1.2 MEG 
FLOPPY, 20 MEG HD. $2659.00 


AT-512K, 1.2 MEG FLOPPY, 360K 
FLOPPY, 20 MEG HD. $3877.00 


AT-512K, 1.2 MEG FLOPPY, 360K 


FLOPPY, 40 MEG HD. $4349.00 
PORTABLE 
256K WITH 2-360K 
DISK DRIVES $1919.00 


256K WITH 1-360K FLOPPY AND 
10 MEG HD. $2449.00 


256K WITH 1-360K FLOPPY AND 
20 MEG HD. $2639.00 


DESKPRO SYSTEMS 


MOO. 2-256K, 2HF/HT $1949.00 
MOD. 3-256K, 1HF/HT, 

10 MEG HD. $2795.00 
MOO. 4-640K, 1 HF/HT, 

10 MEG HD. $2949.00 

285 SYSTEMS 

286 PORTABLE, 256K ANO 

1.2 MEG FLOPPY $3299.00 


286 PORTABLE, 640K, 1.2 MEG 
FLOPPY, 20 MEG HD. $4645.00 


286 PORTABLE, 640K, 1.2 MEG 


FLOPPY.20MEGHDB/U $5159.00 
DSKPRO 286-256K, 
1.2 MEG FLOPPY $3129.00 


OSKPRO 286-512K, 1.2 MEG FLOPPY 
30 MEG HD. $4419.00 


DSKPRO 286-512K, 1.2 MEG FLOPPY 
30 MEG HD. B/U $4940.00 


SOFTWARE ` 


WORD PROCESSING 


WORDSTAR 2000 $239.00 
WORDSTAR 2000 PLUS $289.00 
WORDSTAR EASY $ 87.00 
SAMNA PLUS $299.00 
SAMNA III $239.00 
PFS. REPORT $ 69.00 
PERFECT WRITER $125.00 
WORDPERFECT 

W/SPELLER $211.00 
PERSONAL 

WORDPERFECT $ 85.00 
MICROSOFT WORD $210.00 

SPREADSHEETS & 
DATABASES 

LOTUS 1-2-3 $299.00 
SYMPHONY $429.00 
SPELLING CHECKER $ 87.95 
TEXT OUTLINER $ 87.95 
SPOTLIGHT $ 44.95 
DBASE III $345.00 
FRAMEWORK $345.00 


all returns. 


SUPERCALC $197.00 
REFLEX $249.00 
POWER BASE $199.00 
R BASE 5000 $344.00 
PERFECT CALC $125.00 
VISICALC $125.00 
MULTIPLAN $109.00 
FINANCIAL SOFTWARE 
HOME ACCOUNTANT $84.00 
MONOGRAM 
DOLLARS & SENSE $99.00 
ACCOUNTING 

ВРІ 

GENERAL АСС. $ 297.00 
ВРІ INV. OR JOB CST $ 471.00 
BPI A/P OR A/R $ 297.50 
FIS 2001 ACC SYS $2750.00 


GREAT PLAINS GL, AR, AP, INV. OR 


PAYROLL S 389.00 
SORCIM AR, AP, 
OROER ENTRY OR INV. $ 297.00 


HARDWARE 


AST 


SIX PACK PLUS $227.00 

ATADVANTAGE CARD $359.00 

5251 EMULATION CARD $543.50 
QUADRAM 

MICROFAZER PAR $204.00 

QUADBOARD 64K $225.00 

QUADMEG-AT $305.00 
KEYTRONIC 

5151 KEYBOARD $149.00 

AT PROM KIT $ 14.95 

COMPUTER ACC. 

POWER DIRECTOR $79.00 
MOUSE SYS 

MOUSE SYS W/PAINT $138.00 


PRINTE RS 
EPSON 

FX-185 $475.00 
FX-85 $349.00 
LQ-1500 $899.00 

STAR MICRONICS 
NLQ30 $193.00 
NLO40 $269.00 
NLQ50 $369.00 

BROTHER 

HR-25 $519.00 
HR-35 $892.00 
TWINWRITER $913.00 

HEWLETT PACKARD 
LASERJET $2175.00 
6-PEN PLOTTER $1375.00 
THINKJET S 369.00 


Call for prices on C.ITOH 
DIABLO, NEC, APPLE, IBM 


HAYES 


SMARTMODEM 300 $129.00 
SMARTMODEM 1200 $379.00 
SMARTMODEM 2400 $614.00 


ORDER LINE 1-800-334-8989 IN CALIF. CALL 1-818-341-9193 
OPEN 6 DAYS/WEEK, МОН. -ЅАТ, 6 A.M.-6 Р.М. Pacific Std. Time 


“Мо surcharge for credit cards, free express- shipping on orders of $100.00. COO's accepted. 3% added for insurance No 
monitors, computers, printers, paper included іп express-shipping. Prices subject to change without notice. Visa, МС, 
American Express accepted. Company purchase ofders also accepted. -ҒІВМ is a registered trademark, Call for RMA# on 


MAXELL HI-OEN $42.95 
MAXELL DS-DD $19.95 
VERBATIM $21.95 
GRAPHICS BDS 
HERCULES 
GRAPHIC CARDS $289.00 
COLOR CARD $145.00 
PARADISE 
GRAPHICS CARD $272.00 
MULTIDIS PLAY CD $197.00 
PERSYST 
COLOR CD/RGB COMP $199.00 
BOB SUPER HI-RES $389.00 
TECMAR 
GRAPHICS MSTR 8D $445.00 


ONITORS 


PRINCETON GRAPHICS 


HX-12 HI RES $543.00 
SR-12 W/DOUBLER $714.00 
AMDEK 
COLOR 300 $269.00 
COLOR 300 RGB $359.00 
COLOR 710 HI-RES $579.00 
IBM 
PROF. GRAPHICS MON 5969.00 

ENHANCEO GRAPHICS 
MON. $599.00 
DISK DRIVES 
TALLGRASS 
TAPE BACKUP 60 MEG $1511.00 
25 MEG DISK/ 
60 MEG TAPE $2559.00 
35 MEG DISK/ 
60 MEG TAPE $3259.00 
80 MEG DISK/ 
60 MEG TAPE $5359.00 
CONTROL DATA 
SYSTEMS 
18 MEG 
EXTERNAL HD $1299.00 
30 MEG EXTERNALHD $1559.00 
30 MEG INTERNAL 
IBM-AT $1299.00 
, IOMEGA 
SINGLE 10 MEGHD $1799.00 
DUAL 10 MEG HD $2495.00 
CARTRIDGES $ 43.00 
SHUGART 
10 MEG HO W/CONT. — $431.00 


Call for prices on 
NOVATION, 
RACAL- VADIC 
VEN-TEL AND OTHERS 


PRECISION DS/DD 
$9.95 BOX OF 10 


COMPATIBLE | 


PC COMPATIBLE 
640K, 135 W P/S keyboard, 2 DS, DD 
drives, ser port, par port, mono 


graphics card. 
$115.00 


XT COMPATIBLE 

640K, 135 W P/S keyboard, 360K 
floppy, 10 meg HD, controller card, ser 
port, par port, mono graphics card 


$1495.00 


AT COMPATIBLE 

256 К, Keyboard, 192 W P/S, 20 meg | 
HD, 1.2 meg floppy, 360K floppy, cont. | 
cards & cables, mono graphics card, 
384 K multifunction card w/clock/ 
calendar, ser. & par ports, game port 


(optional). 
$2695.00 


ІВМ PROPRINTER ...... $395 
IBM QUIET WRITER... $1,049 
IBM COLOR JETPTR.... $549 
ІВМ 


WHEEL PRINTER.... $1,389 


MULTIFUNCTION CARD 
Serial and parallel ports, 384 K 
expandable, clock/calendar, game 


option port, 
$95.00 


SERIAL CARD......... $44.00 
PARALLEL CARD..... $29.00 
COLOR GRAPHICS 

GARM. eus. Ure es $74.00 
MONO GRAPHICS 

SQ —om 4.00 
МО MULTIFUNCTION 


ІВМ SPECIAL #1 


IBM, 1-320K DS, DO DISK DRIVE, 10 
MEG. HARD DRIVE, AMBER OR 
GREEN MONITOR, 256K, PAR PORT 
PFS. WRITE AND FILE. 


$2350.00 
IBM SPECIAL #2 


IBM AT-1/20 MEG HARD DRIVE, 1.2 


MEG FLOPPY, PAR PORT, 512K, 
MONO MONITOR CARD, AMBER OR 


GREEN MONITOR. 
CALL $$$ 


Drice -Line == 


We сқа D WD uS ÉD 
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UTILITIES 


Jur bo PASCAL PROGRAMMERS 


improve Code Performance 
Find Subtle Bugs 
PHOT Tedious lius 


> D E > d cd 
ES PETRI RS да" ч 


к=” Turbo Pascal 20 n 30 
IBM PC/XT/AT & True Compatibles 
PCDOS 2.X & 3.X 
192K RAM DSDD Drive 


If You Really Use Your 
Pascal Compiler You Need 


These Tools! 


e Pretty Printer 
e Pascal Structure Analyzer 
е Execution Profiler 
е Execution Timer 


Advanced Text Processing 
T Command Automation 


E V LM t eir NN A Pur n Rn 
MAS RRS TE MESES Е Е БЫС ee ee 


e Pattern inia 
e Difference Finder 
e Command Builder 
e File Finder 

е Super Directory 


Where Else Can You Get 
500K of integrated, Useful, 
Tested, Fully Documented 

Зоигре maid for $95? 


VIS PRI ROUES he gee REY SIRE PL ур RD, САЎ 
e 140 Page Printed (ег Manual 

е Quick Reference Card 

e Detailed Programmer's Manual оп 
Disk 

е Complete Turbo Pascal Source Code 

• 6 Bonus Utilities with Source! 

e Tax & U.S. Postage Included 

е Executable only version $55 


MC/Visa Orders TOLL FREE 
(USA) 800-538-8157 x830 
(CAL) 800-672-3470 x830 

Brochures, Questions, PO's 

call 408-378-3672 
Checks or Money Orders 
TurboPawer Software 
478 W. Hamilton Ave., Suite 196 
sd sii CA 95008 U.S.A. 


“INTERNATIONAL REPRESENTATIVES - 
Switzerland: Software Haus 064-512651 
Japan: Southern Pacific Ltd 045-314-9514 
England: The Core Store 0606-45420 
Canada: Software Commodities 416-865-1600 
Holland: SCOS PC-Center 020-106922 
Norway: Polysoft 03-82575 


Turbo Pascal I$ a Trademark ci Bortand international 
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but it does let you practice. If you 
have never played the game, you can 


learn using the program; it will ruth- 


lessly exploit dumb mistakes, so that 
when you graduate from itto a human 
opponent, you'll be a more interesting 
player. 

Go players are rated in ranks called 
kyu, with the lowest being best; Bruce 
Wilcox, inventor of Nemesis (The Go 
Master), claims this program is at 20 
kyu. I haven't played serious go in 10 
years; | can beat the program con- 
sistently, but | do have to pay atten- 
tion to what I'm doing. Whether it's 
worth $75 depends; if you ve much in- 
terest in go, you'll probably be play- 
ing it long after you've tossed out 
most other computer games. Wilcox 
claims there will be stronger versions 
available Real Soon Now. 


IT'S GLORIOUS! 

Every now and then we get wonder- 
ful, if somewhat specialized, programs 
to review. 

One such is MandelZoom from 
Token Software. Those of you who 
read Scientific American will recall the 
August 1985 cover story on the 
Mandelbrot set, which is said to be 
quite possibly the most complex set 
in mathematics. Mark Bolme of Token 
Software has done a program that will 
let you play with Mandelbrot sets on 
your color PCompatible: and it's 


glorious. 


The disk comes complete with 
cookbook instructions and a setup to 
let you examine all the stuff from the 
Scientific American article: if you wantto 
know more, go look it up. With 
MandelZoom you can step back and 
look at the big picture or zoom in to 
examine fine structure. | can't imagine 
a better way to waste an afternoon or 
two. No color PCompatible is com- 
plete without a copy of this; get one 
and see what | mean. 


LOOKS GREAT TO ME 
Cardiovascular Systems and Dynam- 
ics by Nils Peterson and Diana Arm- 
strong is another specialized pro- 
gram; if you need this one, you need 
it bad. 

Their introduction states: "Simula- 


= 


tion brings to life the dynamics of a 
physiology laboratory while avoiding 
the high costs of animal! care and 
modern equipment.” 

Most of us are disturbed by the cost 
of medical training; not merely the 
money costs, but other ones: the 
psychic or spiritual costs of using 
animals not only for research but also 
for student training. | do not care to 
become bogged down in the intrica- 
cies of this debate. | would suppose 
that there is no one in the world who 
prefers that animals be sacrificed to 
train students; the debate is over the 
necessity. 

The late C. S. Lewis said once that 
he imagined a science that would not 
do to a vegetable what is often done 
in experiments to human beings. One 
of the wonders of computers is their 
ability to simulate thingsthat we really 
would not want to do in the real 
world. As micros become both 
cheaper and more powerful, we may 
yet realize Lewiss dream. 

The Peterson/Armstrong program 
simulates cardiovascular systems on 
a PCompatible machine. I'm not com- 
petent to determine how accurate the 
simulation is, but | had an M.D. and 
a veterinarian look at it. and both 
were impressed. Га very much like to 
see efforts like this succeed. 


TAKE THAT 

Barry Workman has a new PC disk in 
his Software Anthology Series. This 
one contains Sweep for PCompati- 
bles. CP/M Sweep is still one of Work- 
man's most popular items: the new 
one is from the same authors and 
works more or less in the same way. 
With PC-Sweep, you can easily trans- 
fer files from one disk or directory 
area to another, rename, delete, make 
directories, print files, squeeze and 
unsqueeze, and a lot more. | use it all 
the time. Like the original Sweep, PC- 
Sweep is shareware; if you buy it 
through Workman, you become a reg- 
istered user and the authors get their 
fee. 

As usual, the Workman disk con- 
tains a mixed bag of shareware, free- 
ware, and public-domain programs. 

(continued) 


MULTI-USER SOLUTION 
for IBM PC, XT, AT 


Compare the" 


The Multi-User Solution of the 


future is now available. 


Convert your IBM PC, XT, AT or 
Compatibles to a true multi-user 
system while maintaining display, 
keyboard and software compati- 
bility. 

Since the KT-7/PC display is the 
same as your PC monochrome 
monitor, with its look-alike 
keyboard, operators will feel 
they're using an IBM PC and can 
also use the same software manual. 
Kimtron's multi-user solution in- 
cludes file and record locking, 
shared data access, and commun- 
ication between users. It is the 
intelligent alternative. 


Ihe KT-7/PC supports Time 
Sharing, Enhanced Time Sharing 


and Multi-Processor implementa- 
tion under PC DOS, MS DOS, 
UNIX, XENIX, CPM 86, Multilink, 
Concurrent PC DOS, and other 
compatible multi-user operating 
systems. 


Kimtron's multi-user solution may 
be tailored for cost effectiveness; 
as low as $1095 for an additional 
user, and for speeds more than ten 
times faster than LAN. You can add 
one or as many as 3l additional 
users per PC, Kimtron delivers the 
future now by allowing an ever- 
widening network of multi-user 
PC's. 

Ihe KT-7/PC may be comple- 
mented with one (or more) I/O 
Card, Memory Card, 8086 Speed 


NOTE: IBM PC, XT, AT, PC DOS, MS DOS, UNIX, XENIX, CPM 86, Multi-Link, Concurrent PC DOS are 
registered trademarks of IBM Corporation, Microsoft Corp., Bell Labs., Digital Research Inc., Software Link Inc. 


respectively. 
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Enhancer Card, 80286 AT Card, 
8088 Multi-Processor Card, 80186 
Speed Enhancer Card, 68000 
Card, and related software. 


For more information about Kim- 
tron’s Multi-User Solution, or 
general video data terminals for 
other mini or micro multi-user 
systems, call your local computer 
dealers, distributors or Kimtron 
Corporation Today! 


1705 Junction Court 
Building £160 
San Jose, CA 95112 


Kimtron 
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All have been tested and work more 
or less as Workman says they will, al- 
though in some cases you may need 
some ingenuity. | count 20 programs 
on the disk: PC-Sweep is pretty well 
worth the $32.50 by itself. There's also 
FUPROLOK.COM, a demon that will 
let you run programs that have been 
protected with Vault's PROLOK from 
a hard disk. It's quick, transparent, 
and works. There are other "un- 
protect" programs also. 

| may be repeating myself, but | 
think Workman's Software Anthology 
Series is one of the best software 
bargains going. 


COPY ALL 

Every copy-protection scheme can be 
defeated. In the PROLOK scheme. a 
hole is burned on the original disk: 
you can copy the disk, but when you 
try to run the program, it will at some 
point or another try to write to that 
bad disk sector; if it gets back good 
data, the program knows you're not 
running the original disk and takes ac- 
tion: it either demands the original 


disk or dumps your program. Indeed, 
some Vault officials threatened much 
more drastic action, including the in- 
sertion of software time bombs that 
would damage your computer. 

The remedy to this one was obvious 
from the beginning. Using the infor- 
mation from Crayne's Serious Assembler 
(Baen Books) I was able to write a 
demon that resides in high memory. 
watches for the PROLOK call, and 
satisfies the program that there's a 
bad sector just where the program 
wants to see one. I never got around 
to publishing my demon. largely 
because | wasn't that sure Га done it 
right: but it wasnt long before 
FUPROLOK appeared on bulletin 
boards across the country. 

Other copy-protection programs 
rely on doing odd things to the disk 
format: that is, they deliberately in- 
troduce errors onto the disk, then in 
software try to compensate for them. 
Most of these schemes use "undocu- 
mented features—really quirks and 
errors—of the PC floppy-disk con- 
troller. The Copy Ii PC program from 


ITEMS DISCUSSED 


BRIDGE PARLOR ... Price unavailable 
Parlor Software Company 

POB 2100 

Liverpool, NY 13089 


CARDIOVASCULAR SYSTEMS AND 
DyNAmiIcs...... Price unavailable 

Command Applied Technology Inc. 

West 400 Main St. 

Pullman. WA 99163-051] 

(509) 344-6145 


Copy П PC PROGRAM 

Copy П PC OPTION BOARD AND 
PROGRAM 

Central Point Software Inc. 

9700 Southwest Capitol Hwy., #100 

Portland, OR 97219 

(503) 244-5782 


MANDELZOOM 
Token Software 
POB 3746 

Bellevue, WA 98009 
(206) 455-4130 
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NEMESIS (THE GO MASTER) 
Bruce Wilcox 

34 Oak St. 

Lexington. MA 02173 


SOFTWARE ANTHOLOGY SERIES 
$32.50 per disk, disk 2 of PC 
Series includes FUPROLOK 


includes FILTER 
Workman and Associates 
112 Marion Ave. 
Pasadena, CA 91106 
(818) 796-440] 


SPACEWAR 

Bill Seiler 

317 Lockwood Lane 
Scotts Valley, CA 95066 


WILDERNESS 
for Apple Il 
Electric ‘lransit 
501 Marian St. 
Thousand Oaks, CA 91360 


Central Point Software will take care 
of nearly all those schemes. When 
publishers found that out, they 
escalated the war. 

Central Point's answer to that is a 
new board. You plug it into your PC 
and connect to your floppy drives, 
then run the cable from your PC disk 
controller to the Copy II PC option 
board. This allows you to defeat most 
of the new protection schemes. 

The option board works fine in a PC, 
and it's easy enough to install. It's a 
bit harder to get into a Compaq or PC 
AT because you have to change 
jumpers around, but the instructions 
are clear enough. Once installed it 
works automatically, and you're set 
until the next round in the copy- 
protection wars. 

That's one remedy. Another is to 
Take The Pledge and not buy copy- 
protected software—a movement that 
seems to be gaining ground. 

It's having results, too. Living Video- 
text, which makes the excellent Think- 
Tank program, has given up copy pro- 
tection. They're to be commended. I 
hope a lot of others get the message. 


THE HACKER ETHIC 
Steve Levy's book Hackers discusses 
"the hacker ethic" of free software. 
Some of the old MIT free-software 
people have decided to do something 
about it. Richard M. Stallman and 
others have formed the Free Software 
Foundation (1000 Massachusetts Ave., 
Cambridge, MA 02138). | don't know 
all those people, but I've known RMS 
for some time: and while his views of 
the world are not mine, I respect his 
intelligence and his integrity. 
They're looking for help. Write and 
ask fortheir brochure, and since they 
don't have much money, slip a buck 
in the envelope to help them cover 
the expense of mailing it to you. 


WINDING DOWN 
It's late, Niven and Barnes are here, 
and the deadline is due: which is all 
right, because | am out of space. 
The game of the month is still BIX, 
which takes up more of my time than 
anything else; but while I was suffer- 
ing from the flu, I found a strange 


CHAOS MANOR 


Pyramid of Peril 
has interesting puzzles 


and a good scenario. 


satisfaction in fooling about with the 
Macintosh version of Wizardry, while 
the boys continue to play both Gato 
and Pyramid of Peril on the Mac. 
Pyramid is really quite nice, with in- 
teresting puzzles and a good 
scenario. 

| have somehow managed to 
neglect Wilderness, an expert-system 
game developed by Charlie Kohlhase. 
Charlies normal job is programming 
spacecraft; about the time you read 
this, Voyager will get to Uranus using 
his mission plan. Wilderness is fun 
and instructional and can teach a lot 
about living in wilderness areas. 
Recommended. 

The first book of the month is Klass: 
How Russians Really Live by David K. 
Willis, formerly Moscow bureau chief 
of the Christian Science Monitor (St. Mar- 
tin's, 1985). Excellent. Example from 
page 42: "Since | left Moscow, an 
American personal computer has 
become the mark of immense klass.” 
If you want to understand life in the 
Soviet Union, this is the book. 

The other book of the month is 
Modula-2 Programming by Ed Knepley 
and Robert Platt (Reston-Prentice- 
Hall. 1985); this is a good text for 
those who already know something of 
programming and want to learn more 
about Modula-2. 

BIX, meanwhile, continues to im- 
prove. | now find myself committed to 
having a BIX party next month; it was 
going to be a few friends and now 
looks to be bigger than that. | hope 
the place survives. Ш 


Jerry Pournelle welcomes readers’ comments 
and opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, clo BYTE Publica- 
tions, POB 372, Hancock, NH 03449. 
Please put your address on the letter as well 
as on the envelope. Due to the high volume 
of letters, Jerry cannot guarantee a personal 


reply. 


Thinking 
C Langua 


THINK COMPUTER 
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INNOVATIONS 


Level Debugging Support 


The C language has rapidly become the development language of choice 
for applications ranging from Operating Systems to Accounting Packages. 
WHY? Its structured approach and extreme portability make it perfectly 
suited to today's fast-paced environment. 

Of all of the C Compilers available for PC/MSDOS, more programmers 
choose COMPUTER INNOVATIONS' C86. WHY? Because it's part of a 
COMPREHENSIVE family of C products with an unparalleled reputation for 
performance, reliability, and stability. 


C86 2.3 C COMPILER 


C for PC/MSDOS began with C86 and today it remains perhaps the most solid, stable 
C Compiler available. Even competitor's ads show C86 as a consistent top level performer 
in benchmark testing. Г ж, € 

Version 2.3 offers a host of new features including source level debugging support and 
a 40% boostin compilation speed. Call for complete ifications. 

COST: $395 UPDATE TO 2.3: S35 w/old diskettes NOT COPY PROTECTED 
CALL ABOUT VOLUME DISCOUNTS 


LEARN C INTERACTIVELY WITH INTRODUCING C 


intimidated by rumors about the difficulty of learning C? Need to train your staff quick- 
ly? INTRODUCING C can help. INTRODUCING C combines a thorough, self-paced 
manual with a unique C interpreter ta provide a fast, efficient method of learning C. 
Designed for both and casual programmers, it provides a comprehensive 
understanding of important C cancepts such as standard K&R syntax and operators, full 
Structures and unions. arrays, pointers, and data types. Requires IBM PC. XT. or AT with 
one disk drive and 192K bytes of memory. 
COST: 5125 - NOT COPY PROTECTED 


CI PROBE SOURCE DEBUGGER 


Take advantage of C86 2.3 source level debugging support with CI PROBE. Cut down 
program development (ime and save money! CI PROBE is highly economical yet has the 
features of debuggers costing far more. 

COST: 5225 NOT COPY PROTECTED 


C-TERP C86 COMPATIBLE INTERPRETER 

The C-TERP INTERPRETER is a full K&R implementation that allows you to write code 
and execute it immediately without the compile and link steps. Once you have your pro- 
gram running with C-TERP you can compile the code (without alterations) with C86 for 
fast, efficient executable files. C-TERP requires 256K, 512K is recommended. 
COST: C86 version - List Price: S300, Special Computer innovations Price 5250. 
dion C86 & Lattice version - List Price: S400, Special Computer Innovations 
Price S350. 


Start With Us, Stay With Us 
Computer Innovations offers a complete range of products that let you 
enter the C environment and create applications with the most advanced 
set of development tools available. Unparalleled tech support assures that 
you're always at the height of productivity. 


To order call: 800-922-01 69 


js COMPUTER 
== INNOVATIONS, INC. 


980 Shrewsbury Ave., Tinton Falls, NJ 07724 * (201) 542-5920 


C-TERP is a trademark of Gimple Software. Prices and specilications subject to change without notice. 
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20 MEG Hard Disk System 
for PC 


Internal $469 
External $619 


Includes Seagate Hard Disk, Western Digital Controller, Cables, 
Manual, Software, and Mounting Hardware. 
Boots From Hard Disk Опе Year Warranty 


TEAC 


55-B, Half-Height, DS/DD 


MITSUBISHI | 


(Japan's Best) 
Half-Height, DS/DD 


Floppy Disk Drive 


Call us for competitive prices on larger quantities of RAM chips. 


64K RAM $8. 


етеегеегтое 
PC'S LIMITED Six Function Card 


Sel of 9 chips, 200 or 190 Nanoseconds 
* Upgradable to 384K 


* Clock/Calendar 


Set of 9 chips 
* [ncludes Software 


* Parallel Port 
* Serial Port 
* Game Port 


190 Nanosexcunds 


Fwo Year Warranty 


e Expandable to 576K 
* Supports 64K or 256K RAMS 
* Fits in Short Siot 
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20 and 30 MEG High Speed 
40 MS Hard Disks for AT 


ee 20 МЕС $579 
~~ 30 MEG $699 


Includes Seagate Full Height Hard Disk, Cables, Manual, and Mounting Rails. 
Boots from Hard Disk. One Year Warranty. 


SOLVE YOUR POWER PROBLEM. 


XT POWER 135W 


25 or more $75 each 


Directly replaces power supply in PC." 
Fully XT" compatible. One Year Warranty 


300/1200 Baud Hayes Compatible Modem 


Fits in Short Slot 


* Expandable To 3 Meg (1.5 on Board/1.5 on Piggy Back Tua 
• Supports 64 or 256K Rams | 
* Parallel Port 

* Serial Port (2nd Serial Optional) 


241 - 


* Supports Up To Four Drives 
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(СВ PC'S LIMITED E? PC “е LI MITED AT 


High Performance High Performance Competitive Price 
Competitive Price 


(ШТ 
B con 


Includes: 80286-based System Unit, 1024K on 
ч | Mother Board, 1.2 Мер Floppy Drive, Combined Floppy 
“А © ] t | & | and Hard Disk Controller Card, AT Keyboard, 192W 


| : ‚ № i 
Includes: System Unit, 640K on Mother Board, - a» Ш 4 y ШР eiii ca скен ii дысы 4 
360K Floppy Drive, Keyboard, 135W Power Supply. | ш m m PRI RUN E 
Runs all Major Software written for the ІВМРС und PC/XT, 40% faster, without medificotiens. Runs ail MajorSoftware writton for the IEMPC™, PC XT", and PC AT", (Processor) Intel 80286 rvaning at GMHZ. 
[Prozessor] 16-69 8088-2, 4,77 or 6,66МНІ Clock $peod. (Expansion Slots} :8; 7 ara available in nbeve configuration, (Expansion Slots) :8. 7 are avalloblo in above configuration. Same Bus Configuration ns IBM PC АТ”, (8MHZ optional) 


PC's Limited PC-2000 RAM Board W/OK | PC's Limited Monochrome ce hics 
Fully Compatible With Lotus/Intel Expansion Fully Hercules баена 


Memory Paging d e odi * Text Mode 80 X 25 


* Expandable to 2048K > * \ * Graphics Mode 720 X 348 Pixels 


• Includes Ramdisk/Print Spooler Software * One Parallel Printer Port 


$159 


PC's Limited Universal 
--- Video Adapter 


* Replaces numerous cards, including IBM, 
Hercules, Plantronics. 
* Provides 132 column text—color or mono 


* Uses Floppy Controller Card * Half Height * Clock * Supports all parallel printers and plotters 


* 10.35 Meg Formatted Capacity * Low Power * Software * Emulates color software on monochrome 
* Used in Compaq Deskpro. * Fits In Short Slot monitor in 16 shades 


tape not included * Serial Port 
* Parallel Port 


Terms:Due wourlowpricesandassurascethat 

allmerchand)selsnew,unusedproduct,allsales 

are fim], Call technical support for return 

sothorization потег on all warranty repairs. -— эз E 

Any unauthotized return subject ю a 10% 27 TTO 
restocking fee, Prepaid checks, moocyorders, if j М NU | 
WSA, MasterCard, American Express, or ap- 

proved company purchaseorders are accepted, 


пасат cash, Vistand ilanterCard dis SALES-RELATED CALLS OUTSIDE TEXAS, 1-800-426-5150 аан енени, 


| Count, American Expressnotsubjectiodiscount, 


Compaq. TEAC. IBM. Irwin. Loveland | 161 1 Headway Circle, Building 3 ГА Austin, Texas 78754 lo substitute equivalent items. | | 
caer ple: Ын» Sales Calls from anywhere in country, (512) 339-6962 -r 
= so 


EK RIU 


trademarks. 


Sear intl is Technical Support Calls, (512) 339-6963 Customer Service Calls, (512) 339-6964 


organization 


a Telex No. 9103808386 PC LTD Ad number 401 а 
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CHAOS MANOR MATL 


68000 OBJECTION 
Dear Jerry, 

In the July BYTE ("Quo Vadimus?" on 
page 309) you mention that many ignore 
the Motorola 68000 family despite its fine 
architecture. For those of us in the scien- 
tific world, there is an important reason 
that 68000-based microcomputers have 
not yet caught on. That is the lack of a 
32-bit floating-point math chip for the 
68000 series, analogous to the 8087 
family for the 16-bit 8086/8088 series. 
Motorola has promised such a chip, but 
it has not yet materialized at the user level. 
The Skye board, which does do floating- 
point operations, yields about a factor of 
3 increase in speed. A 4.77-MHz 8088- 
based Compaq with an 8087 will do float- 
ing-point calculations approximately 10 
times faster than a 68000-based system 
with a Skye board. The 6-MHz 80286/ 
80287-based IBM PC AT and the 8-MHz 
8086/8087-based AT&T 6300 push this 
ratio to something like 20:1. While 
68000-based systems compile and link a 
lot faster, when you have to start crunch- 
ing numbers in a language like (1 know you 
hate this) FORTRAN. the next step after 
Intel's 16-bit series is something like а 
VAX. which has good floating-point hard- 
ware available. 

JOEL S. Davis 
Albuquerque, NM 


They tell me that Motorola is fixing this 
Real Soon Now. Meanwhile, | don't hate 
FORTRAN; | just don't think theres an 
easy-to-use implementation of it for 
micros. Certainly there wasn't back when 
MacLean and | were first learning about 
these little machines; FORTRAN was the 
only higher-level language I'd had any ex- 
perience with (or read any books about). 
If there had been a good implementa- 
tion, I'd probably have been a real cham- 
pion of RATFOR for micros! 

1 expect there are good micro FOR- 
TRANS now, but I've lost the knack. 

Best.—Jerry 


SOUR APPLES 
Dear Jerry, 

Being a late convert to the world of the 
microcomputer, | have always been 
amazed at the biased and bizarre views 
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of so-called computer hackers. | am cur- 
rently astonished by the childish behavior 
of hackers who are in reality Apple fans. 
| continue to read with amusement their 
immature ramblings on how we all must 
join with them to save the world from IBM. 
These California throwbacks to the 
Aquarian age are so detached from real- 
ity that they may never come back. First, 
let's look at what IBM did. Its people 
designed a computer using a microcom- 
puter chip (the venerable 8088) from a 
third-party vendor (Intel), using an oper- 
ating system from a third-party vendor 
(Microsoft). and gave out bus and inter- 
connection information so that anybody 
could design expansion cards and acces- 
sories for it. IBM did make some stupid 
decisions on the monochrome-versus 
color-display format and that infamous 
keyboard that opened the door for even 
more third-party action. But this is hardly 
Orwell's 1984. Even the most casual pe- 
rusal of BYTE reveals that numerous small 
companies are reaping the benefits of 
what IBM has done. 

Nov let's look at the Apple Macintosh 
to see where Apple is headed. Well, it ap- 
pears that we have a closed system and 
a proprietary operating system. On top of 
that, if you want to do program develop- 
ment, you have to sign a licensing agree- 
ment that forbids any criticism of Apple 
(now that sounds like 1984). Look how 
Apple treated its early Mac supporters by 
charging them 5900 for the memory up- 
grade to 512K bytes. Contrast that to IBM's 
decision to send all early PCjr buyers a 
free replacement keyboard. 

Now Apple is trying to call the Mac a 
business machine. The Macintosh design 
team was a group of immature computer 
whiz kids who obviously did not give any 
thought to creating a business computer. 
If they did, it's obvious that none of them 
knew what a business computer is, or 
should be. Anyone attempting to design 
a business computer must consider the 
following basic criteria: 


1. Ergonomic keyboard. Since a business 
requires both text and numerical entries 
and easy scrolling, you need a good- 


quality keyboard with a separate numeric 


keypad and cursor pad. 


2. Versatile, clear display: Businesses re- 
quire the option to use either a mono- 
chrome or color display Since many 
workers do not have excellent vision, the 
display must be large (at least 13 inches 
diagonally) and have excellent resolution. 
Also, the monochrome and color formats 
should be the same (sorry, IBM). 

3. Two disk drives. A minimum of two disk 
drives are required to reduce annoying 
and time-consuming disk swaps and to 
simplify backing up disks. 

4. Built-in expansion slots. Since all busi- 
nesses have unique requirements, expan- 
sion slots must be available to tailor the 
computer to the needs of the business. To 
minimize desk clutter and to maximize 
performance, the expansion slots should 
be in the main unit. directly connected to 
the main buses on the motherboard. 


The Mac falls short in all four categories. 
Sure, you can clutter up your desk and 
spend extra money buying a numeric key- 
pad and a second external disk drive. But 
you can't have a cursor pad, a color dis- 
play, or any expansion slots. A mouse is 
a great editing tool, but it is irritating and 
difficult to use during keyboard-intensive 
text entry or when entering numerical data 
in a spreadsheet. Anyway, with the nu- 
meric keypad and second disk drive tak- 
ing up all your desk space, where are you 
going to roll the stupid mouse? 

As to your problems with the MaclItibes- 
men, you do not have to be converted. 
The Mac is seriously flawed in both design 
and execution. Apple had a real chance 


. with the development of the Lisa to set 


the standard for all future computers. In- 
stead, it assembled a design team of 
brilliant, but naive, kids and let them 
develop a nice little toy. Then Apple de- 
cided to close the system. On top of that, 
Apple released a virtually unusable 128K- 
byte system. Let's hopethat all those Mac 
fans out there get the message and pass 
it on to Apple. If Apple's arrogance hurts 
sales enough. maybe Apple and other 
manufacturers will mend their ways. 
DAviD BRANDT 
Oakdale, NY 


Well, you put things a bit more strongly 
than | would. Stay well.—|erry Ш 


CompuPro Dnus The Door... 


... For Total Solutions With Our Family of 
Multi-User Systems And System Components. 


Sometimes it seems like opportunity is just behind the door. 

At CompuPro, we've created a family of multi-user systems and system 
components that open many doors—from high performance multi-user 
business systems to industrial control. 

CompuPro products have earned an enviable reputation for delivering 
performance, quality and reliability—at prices that shut the door on the 
competition. 

So whether you use systems or build them, let CompuPro open some 
doors for you. 


f[ompuPro 
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Viasyn Corporation 
26538 Danti Court 
Hayward, CA 94545-3999 
800-842-7961 
800-842-7962 (California) 


As your introduction to 
The Library of Computer and Information Sciences 


Take any 3 books 


(Publisners' prices shown. 


Й. PROGRAMMERS GUIDE 
FIO THETBM PC 


а 


nal pha Ata | The 10.1 Th d 


вита SS иш» do р 
“ Using Macros 


1 vir 2840. VOU NEED. | 
то QD жа» wm Те WORLD | 


22799 $18.95 44904-3 $8750 39797 $14.95 39985-2 $3900 68430 $1995 


MES 52495 (Softbound) (Counts as 3 choices) (Softbound) (Counts as 2 choices) (Softbound) 


39763 өлер 29 Sou (2 volumes $2895 32439 $595 52173-3 $7750 
| (Counts as 3 choices) count as 3choices) (Softbound) (Tm 


(Softbound) 


THE FIRS 
E AUTHORITATIVE 
HN REPORT FROM 

ІНЕ ULTIMATE 

НК-Н-ТЕСН 


—-—-ҥ-Ҥ Ө 
e AN АЛАМ 
SINTRA TTI 
س ا‎ 


MODULA-2 


PROGRAMMING 
LANGUAGE 
drianW, Kernighan * Dennls M Ritchie 
1 
көм Msc MI Г | | b سے سے‎ 
74259 5995 37206 52250 а , 5283-2 55595 
— 37194 $2295 38220 $0495 7073 Д = Чн 


= Special Value! ' 


ТНЕ НАМОВООК ОЕ 
ARTIFICIAL INTELLI- 
GENCE 
(Volumes 1-3) 
The Handbook was con- 
ceived and produced by 
leading scientists and 
researchers at Stanford 
University. It makes avail- 
able the concepts and 
techniques of this rap- 
idly expanding com- 
puter universe to sci- 
entists, engineers, stu- 
' : | pene. and hobbyists 
who are encountering Al 
85375 52695 39986 $995 34620 $2495 74781 $2195 ` athefirsttime. © 
(Softbound) (Softbound) (Softbound) 52150-3 514195 
(Counts as 3 choices) 


ASSEMBLY 
LANGUAGE 


D^ 


FTIIT 


a 
a, 
A T 
» 
E] 
à 
Ы 


hy uber? ойе 
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TTE SEG ЕМ ҮЕ 
ҮҮ ЕМ ЕН Б 


(the oldest, largest, and most respected 
computer book club in the world) 


Please accept my application for trial membership and send me 
the three volumes indicated, billing me only $1.00each, plus ship- 
ping and handling. I agree to purchase at least three additional 
Selectionsor Alternates over the next I2 months. Savingsrangeup 
to 3096 and occasionally even more. My membership is cancelable 
any time after I buy these three books. A shipping and handling 
chargeisaddedto all shipments. 


MESES: e Loud 


A few expensive books (as noted) count as more than one choice. 
No-Risk Guarantee: If I am not satisfied—for any reason—I may 
return my introductory books within 10 days. My membership 
will be canceled, and I willowe nothing. 


Name 
NameofFirm 
Address 


City 


State gg M 
(Offer good in Continental U.S. and Canada опу. Prices slightly higher in 
Canada) BYTE 1/86 


—— À 


10064 


DH КЕШЕ 
ANDIINEORMATIONISCIENGES 
(the oldest, largest, and most respec 
computer book club in the world) 


ted 


Please accept my application for trial membership and send me 
the three volumes indicated, billing me only $1.00 each, plus ship- 
ing and handling. I agree to purchase at least three additional 
elections or Alternates over the next 12 months. Savingsrange up 
to 30% and occasionally even more. My membership iscancelable 
any time after I buy these three books. A shipping and handling 
charge isaddedtoall shipments. 


ا ee‏ اا 


A few expensive books (as noted) count as more than onc choice. 
No-Risk Guarantee: If I am not satisfied—for any reason—I may 
return my introductory books within 10 days. My membership 
willbe canceled, and I willowe nothing. 


Name 
NameofFirm - 

(if you want subscription sent to youroffice) 
Address و‎ а 
City 


SQQ, 2 ———— ————— 
(Offer good in Continental US. and Canada only. Prices slightly higher in 
Canada.) BYTE 1/86 


1064 


Jj А . ) 
Prec Examination І! 

BUSINESS REPLY MAIL | | о 

| FIRST CLASS PERMIT NO. 230 RIVERSIDE, N J 

POSTAGE WILL BE PAID BY ADDRESSEE ی‎ Жие | 
| 
se ee 
| "аты == ŘE | 
-= ---- 2-.- 
Ve LULA E UI M V — 
ANDHNEORMRTINISCIEN CE — 


Riverside, New Jersey 08075-9889 


| NO POSTAGE 


| ,UUSIN Быр НЕР LY MAIL NJ 


IF MAILED 
POSTAGE WILL BE PAID BY ADDRESSEE 


2 
e 
Da 
m 


UNITED STATES 


Vale HU ШИШИ 


Riverside, New Jersey 08075-9889 


You simply agree to buy 3 more books Гу 


—at handsome discounts—within the next 12 months. 


NTC а (и MAN mmo 


Lig 


52655 5950 
(Softbound) 


41969-2 53295 
(Counts as 2 choices) 


70206 $2495 


a - wn Fn 
STANDARD 5 

РАӨСЛІ. 

USER REFERENCE 


2 


Dong Cooper 


80158 $1295 
(Softbound) 


70728 $1795 26285 $27.95 


(Softbound) 


| 


41620 $2950 65400 $2695 40830 


(Softbound) 


aud aiit aH a 


51995 


AIC. 


Joho G. Kemeny 
‘Thoms Е. Kurtz | 
EM DESIGN 
iov cont 
Наа 
JAMES MARTIN : E 
Bor m 
81844-2 $3750 35495 51295 52336-2 $3150 


(Counts as 2 choices) (Softbound) (Counts as 2 choices) 


(Softbound) 
—— 


Fundamentals of 
Cala Structures 
in Pascal 


Multiple 
Processor 


eg apta paa 
Pd 


Real-Time 
ications 
Ruri Н. Lirbountz 


T H. Carson 


58811 52495 $2695 | 


63235-2 $3795 49353 
(Counts as 2 choices) 


khi d ERO 


өлігін 


$3295 
(Counts as 2 choices) 


38985 $1795 85857-2 28635 51995 


(Softbound) 


4 Good Reasons to Join 


1. The Finest Books. Of the hundreds of bookssubmitted to useach year, only the 
very finest are selected and offered. Moreover, our books are always of equal 
quality to publishers' editions, rever economy editions. 

2. Big Savings. In addition to getting the 3 books for SL00 each when you join, you 
keep saving substantially, up to 3096 and occasionally even more. (For example, 
yourtotal savings as a trial member, including this introductory offer, can easily be 
over 50%. That's like getting every other book free!) 

3. Bonus Books. Also, you will immediately become eligible to participate in our 
Bonus Book Plan, with savings up to 7096 off the publishers' prices. 

4. Convenient Service. At 3-4 week intervals (6 times per year), you will receive 
the Library of Computer and Information Sciences News, describing the Main 


Selection and Alternate Selections, together with a dated reply card. If you want 
the Main Selection, do nothing, and it will be sent to you automatically. If you prefer 
another selection, or no book at all, simply indicate your choice on the card and 
return it bythe date specified. You will have at least 10 daysto decide. If, because of 
late mail delivery of the News, you should receive a book you do not want, we 
guarantee return postage. 


If the reply card has been removed, please write to The Library of Computer and | 


Information Sciences, Dept. 7-DG4, Riverside, N.J. 08075 to obtain 
membership information and an application. Byte 1/86 
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We call him Asher the Slasher. 
Not to insinuate that he's the violent 
type. Let's just say that Asher carries 
his job as media director to a kind of 
quasi-psychotic extreme; the way he 
slices up ad copy is a copywriter's 
nightmare. 

But when he ordered us to write 
this ad for Final Draft, the new word 
processor from CYMA/McGraw-Hill, 
we started feeling pretty brave. 
Because we use Final Draft every 
day. And we know exactly what to 
say about this incredibly simple and 
unbelievably powerful system. 
Without Asher’s slashes. 

So we wrote about the edit 


commands. They're alphabetically 
assigned so that you can learn them 
easily. All 35, not 305 like some of the 
other systems we've struggled with. 
In fact, Final Draft is so simple, you 
can learn to use it the first day and 
master it the second. We did. 

And then we described the 
feature list: automatic red-lining and 
strike-out, table of contents, floating 
footnotes, thesaurus, spelling 
check ... power you won't find in 
comparably-priced systems. 

But, as usual, the Slasher had 
some descriptions all his own. “You 
call this an ad?! I've read better copy 
in comic books! I'd better get a veal ad 


by 5 o'clock, or heads will roll!” 

This time, he couldn't scare us. 
Because we knew it was a great ad. 
So we stored it with the canned 
paragraph feature, wrote 37 memos 
to the execs at CYMA, and read the 
ad into each one. And they loved it. 
Absolutely raved. Put it in all the 
magazines, and sincethen we've 
canned all our work with Final Draft. 

Now we're working on Asher. 


FINAL DRAFT " 
The word processor 
from CYMA/McGraw-Hill. 
Call 800-292-CYMA. 


Inquiry 96 for End-Users. 
Inquiry 97 for DEALERS ONLY. 


THIS ADWAS CANNED 
37 TIMES 


Industry Updates 


Benchmarking 


Predictions 


BY BRUCE WEBSTER 


Bruce Webster is a consulting editor 
for BYTE. He can be contacted 

clo BYTE. POB 1910, Orem. UT 
84057. 


ACCORDING 


TO WEBSTER 


Benchmarking 


| ell, | made it. | and my belong- 
ings got to Utah relatively in- 
tact, and | managed to get 


everything unpacked and organized a day 
or two ago, so I'm ready to really start work- 
ing again. | appreciate your patience over 
the last few months; these columns have 
been a little bit sparse, but that should 
change now. 


INDUSTRY UPDATE 

It is late September when I write this, and 
Apple has just announced several new 
products, including a 20-megabyte hard 
disk for the Macintosh (reportedly priced 
at $1495) and a 3 inch 800K-byte disk 
drive for the Apple Ile and Іс (at $499). 
Other products include a new version of the 
Imagewriter printer and two high-resolution 
color monitors for the Apple Il computers. 
Not having seen any of them, | can't really 
comment except to say that it's good to see 
Apple taking a more aggressive role in the 
marketplace. I’ve taken swipes at Apple just 
about every month, mostly out of frustra- 
tion at the mixture of brilliance and lack of 
brilliance coming out of Cupertino. Apple's 
innovative edge had dulled a little, but com- 
mon sense seems to be making a strong 
comeback, and it bodes well for Apple as 
well as the industry as a whole. 

On another front, IBM has been very quiet 
for the last few months, having said little 
since announcing that earnings for the rest 
of 1985 were not going to be very good and 
that the PC II did not, does not, and will not 
exist. | am not quite sure what this means, 
but I see two possibilities: Either the Entry 
Systems Division is in disarray since the 
mandated relocation of 200 of its ex- 
ecutives from Florida to New Jersey, or IBM 
is planning to make some stunning an- 
nouncement and has managed for once to 
keep it quiet. If it's the latter, the people at 
IBM will probably have made the announce- 
ment by the time you read this—they like 
the November/December period for such 
things. 


In the Atari 520ST versus Commodore 
Amiga battle, it appears Atari has won the 
first skirmish by getting machines out the 
door, onto dealers’ shelves, and into users 
homes. Commodore is just this week get- 
ting demo units of the Amiga to dealers. I 
do not yet have either machine. As | type, 
though, an Atari 520ST is winging its way 
to me from the BYTE offices in Peter- 
borough. No word yet, though, on when an 
Amiga might show up. Look for a side-by- 
side-by-side comparison of the 520ST, 
Amiga, and Macintosh as systems and de- 
velopment software become available. 

Meanwhile, the "Christmas wars" should 
be over by the time you read this. Going out 
on a limb, I think that the Atari 520ST will 
be the big winner, with the Amiga also do- 
ing well (but not as well as the Atari). The 
big loser wi! be the Apple II, barring a 
drastic price reduction down to less than 
$600. Right now, the Apple II falls between 
the 520ST and the Amiga in price but looks 
rather pitiful next to either one in perfor- 
mance. The software advantage has carried 
the Apple Il for a long time, but consumers 
now have some affordable alternatives that 
make up in sheer power what they may lack 
in available software. (For more on all this, 
see the "Predictions for 1986" section later 
in the column.) 


BENCHMARKS AND LANGUAGE 
SELECTION 
Speaking of performance, a discussion of 
benchmarks has been going on for the last 
week or two in the Pascal conference on 
BIX (BYTE Information Exchange). The con- 
sensus is that the (infamous Sieve of 
Eratosthenes (see listing 1) is not adequate 
by itself as a benchmark and that you 
should run several different programs to ex- 
ercise various aspects of a given compiler 
or computer. The trick, of course, is com- 
ing up with the right set of programs. 
What characteristics would the right set 
of benchmarks have? First, such a set would 
(continued) 
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Little Board™/186.... 9495 


High Performance, Low Cost PC-DOS Engine 


Boots IBM PC-DOS 
(not included) 


ө Three times the COMPUTING POWERof е SCSI/PLUS™ multi-master |/O 
a PC expansion bus 
ө Data and File Compatible with ІВМ PC, — € Software Included: 
runs "MS-DOS generic" programs е PC-DOS compatible ROM-BIOS boots 
@ 8 MHz 80186 CPU, DMA, DOS 2x and 3x 
Counter/Timers, 198/519K RAM zero e Hard Disk support 
wait states, 16-128K EPROM € OPTIONS: 
* Mini/Micro Floppy Controller € Expansion board with: 
(1-4 Drives, Single/Double Density, e 128 ог 512K additional RAM 
+2 sided, 40/80 track) e E" RS232/422 
e 2 R5232C Serial Ports (50 -38,400 serial ports 
baud), 1 Centronics Printer Port : н" "im Time Clock 
è Only 5.75 x 7.75 inches, mounts 4 ны / ы" 
directly to a 5-1/4” disk drive 
е Power Requirement: -5VDC at 1.25A; е SOS REE 


%19У0С а 05А; On board - 19V e Utilities source code 
converter . e TurboDOS / Networking 


BOOKSH ELF™ Series 200 


Fast, compact, high quality, versatile PC-DOS system 

Three times the COMPUTING POWER ot a PC 

Priced from 
$1295.00 


Only $1945.00 


e Data and File compatible with ІВМ 
PC-DOS 2.x and 3.x 


Software Included: 


e PC-DOS Compatible ROM-BIOS boots 
DOS 2.x and 3.x 


e Hard Disk Support 
€ T/Maker ill — Word processing, 
spreadsheet, relational database, 


@ Runs “MS-DOS generic” programs 
(Dbase ІІ, Muitiplan, Wordstar, 
Supercalc 2, Turbo Pascal, Fortran 77, 
Microsoft C, Lattice C, IBM Macro 
Assembler, Intel compilers & tools, spelling checker, and data 
GW Basic, etc......) encrypt /decrypt 

e Works with any RS232C ASCII terminal қ 
(not included) Expandable: 


€ Compact 7.3 x 6.5 x 10.5 inches, e Floppy expansion to four drives 
12.5 pounds, all metal construction e Hard disk and tape expansion 
€ Based on Little Board/186 € SCSI/PLUS™ muiti-master I/O 
e 512K RAM,no wait states expansion bus 
э Two RS232 serial ports 
e One Centronics printer port 
e One or two 360 Kb floppy drives 
e 10MB internal hard disk drive option 


DISTRIBUTORS 


ARGENTINA: FACTORIAL, SA., (1) 41-0018, MICROCOMPUTERS, (613) 500-0698 
TLX 29408 BELGIUM: CENTRE BRAZIL: CNC-DATA LEADER LTDA, 
ELECTRONIQUE LEMPEREUR, (041) 23-4541, (41) 968-0062, TLX 041-6364 DENMARK: 
TLX 49691 CANADA: DYNACOMP DANBIT, (03) 66-20-20, TLX 43558 
COMPUTER SYSTEMS LID, (604) 879-7737 FINLAND: SYMMETRIC OY, (0) 585-399, 
ENGLAND: QUANT SYSTEMS, TLX 121394 ISRAEL: ALPHA TERMINALS, 
(01) 253-8423, TLX 946940 REF:19003131 LTD, (3) 49-16-95, TLX 341667 SWEDEN: 
FRANCE: EGAL+, (1) 509-1800, TLX 620893 АВ AKTA, (08) 54-90-90, TLX 13709 USA: 
SPAIN: XENIOS INFORMATICA, 593-0899, CONTACT AMPRO COMPUTERS INC., 
TLX 50364 AUSTRALIA; ASP TEL: (415) 969-0930 TELEX: 4940309 
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need to cover the different aspects of a computer 
language. The Sieve, at first glance, doesn't do a bad job: 
It includes integer arithmetic and comparisons, array in- 
dexing, loops, and conditional tests. And the Sieve works 
well for getting “rough order of magnitude” comparisons 
between languages; for example, the benchmark times 
shown in my August 1985 column give a pretty good idea 
of the comparative speeds of, say, MacPascal versus Mac- 
Modula-2 versus Megarnax C. But the Sieve is probably 
not so reliable by itself for comparing all the C compilers 
on the Macintosh. Why? The bulk of the time is spent with 
just a few statements: assigning a constant value to a one- 
dimensional Boolean (or, for C, integer or short) array, in- 
creasing an integer value by another integer value, and 
testing if one integer value is less than or equal to another. 
By optimizing those few operations, a compiler/language 
can look good running the Sieve but might not perform 
so well with a broader mix of tasks. 

Let's say, then, that we're going to design a set (or suite) 
of benchmark programs for comparing compilers and lan- 
guages. What aspects should be covered? The list might 
be as follows: 


e [nteger arithmetic. Addition and subtraction will be fairly 
straightforward, since the underlying processor can prob- 
(continued) 


| 
| 
| Listing 1: The Sieve of Eratosthenes program written in 
Pascal. 


program Prime(Input, Output); 


{ 
purpose calculate first 1891 prime numbers 10 times 
} 
const 
Size = 8190; 
var 
Flags : атау[0..5іге] of Boolean; 
|, Prime,K,Count, Iter : Integer; 
begin 


Writeln( 10 iterations',Chr(7)); 
for Iter := 1 to 10 do begin 
Count := 0; 
for і; = O to Size do 
Flags[l] : = True; 
for 1: = О to Size do 
if Flags[I] then begin 
Prime := | + | + 3; 
К := | + Prime; 
while K < = Size do begin 
Flags[K] := False; 
K:= K + Prime 
end; 
Count := Count + 1 
end 
end; 
Writeln(Chr(7),Count,' primes’) 
end. { of program Primes } 


| 
Writeln('size of flags: "',SizeOf(Flags)), 
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Microlink 2400 displays call status 
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command set and S-register settings. 
The modem's auto-answer feature 
automatically adjusts from 2400 bps 
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speed of incoming transmissions. 
What's more, a powerful equalizer assures 
peak performance on every call. 


Microlink 24005 low chip 
count results in ex- 
ceptional reliability — 
backed by a full 2-year 
manufacturer's warranty. But 
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Tools with Source Code. 
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* Complete Prolog Interpreter 
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Systems. 
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on Expert Systems. 
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IBM Personal Computer. 


Experteach is a comprehensive guide to Expert System 
technology consisting of a uniquely integrated collection of 
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Experteach introduces you to Expert System technology 
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with a variety of Artificial Intelligence tools and languages 
on the IBM PC. 
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shells with source code implemented in Lisp, Prolog, 
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O Lisp. Prolog or dBASE lI Based Tools $99.00 each. 

ClComplete Experteach System with Lisp and Prolog 
Interpreters. 547500 Check. Money order.Visa or, 
Mastercard, $9.80 for postage and handling. California, 
6.5% tax. 
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ably handle them well. Multiplication and division, though. 
should get special attention, since theyre more difficult 


and time-consuming, making them better targets for com- 


piler or run-time library improvement. 

e Real arithmetic. Typically, most compilers call run-time 
routines to perform real-number math, so speeds will vary 
widely depending upon how well written those libraries 
are. My own benchmark experience bears that out, with 
significant speed variations between different compilers. 
Also, precision is as important, if not more so, than speed: 
more on that later. 

e Array manipulation. Arrays are the closest thing to a 
universal data structure, found in just about all program- 
ming languages. They should be read from and written 
to. Multidimensional arrays with multibyte elements pro- 
vide the best test of performance. 

© Character and string manipulation. The perception of 
computers as number crunchers lives on, but micros prob- 
ably do more text processing than any other single func- 
tion. Different types of string manipulations, including as- 
signments and comparisons, are worth timing. 

e Manipulation of other data structures, like records or 
sets. Pascal, C, and FORTH all allow complex data struc- 
tures; assignment and manipulation of subfields should 
be timed. 

e Control structures. Loops and IF... THEN and CASE 
statements al need to be tested. These are usually 
straightforward enough, but some care must be taken to 
provide accurate comparisons. The code within the con- 
tro] structures must have closely matched or well- 
measured performance between different compilers. 

e Subroutine calls. As with control structures, you should 
be sure you're measuring the call and return performance 
rather than code within the subroutine or bracketing the 
call. 

e Screen input/output. /О performance tends to be fuzzy 
because the operating system often stands in the way. 
Even so, some compilers handle this better than others. 
On the other hand, those that perform better often do 
so at the expense of portability by using machine-specific 
features. 

e Disk I/O. Again, the hardware and the operating system 
play a big role here, but with those two factors held con- 


Table I: Times, in seconds, recorded by seven different 
Pascal implementations running four benchmarks. These 
programs were all run on the same computer. 
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stant, language performance can be safely compared. 


The second characteristic is that these aspects should 
be isolated into different programs so that performance 
in each area can be measured. This isn't always easy; for 
example, it's hard to test control structures (loops, etc.) 
without having something in them—but that something 
might create a speed difference. Likewise, to test, say, in- 
teger arithmetic, you may want to set up a loop—but how 
much effect does the loop have? Still, with work and care 
you can get a pretty good idea of what aspects of each 
benchmark program are critical. By separating the bench- 
marks, you can develop a profile for each compiler or lan- 
guage. This will help you decide which one to use for a 
particular application. 

Third, the issue of true comparison versus optimization 
must be dealt with. For example, at the start of the Sieve, 
the array Flags is initialized using a FOR loop. Many com- 
pilers and languages support a fast fill routine (such as 
FillChar in UCSD and Turbo Pascal or the FILL word found 
in many FORTH implementations); using such implemen- 
tation- or language-specific features can speed execution, 
while strict adherence to an independent form provides 
a more "accurate" (though possibly less relevant) com- 
parison. So the question is this: Should the benchmark 
programs be adjusted for each compiler/language to take 
advantage of special features, or should they remain as 
identical to other versions as possible? This is another 
argument for a set.of benchmark programs; with multi- 
ple programs, you reduce the possibility of a specific 
feature or extension resulting in deceptively good perfor- 
mance for a single program.  . 

Finally, be aware of compiler options that can affect 
speed. Turbo Pascal, for example, has a number of op- 
tions (range checking, user interrupts, etc.) that are turned 
off by default, resulting in very fast execution. If you turn 
just one of them—SU+, for user interrupts—back on, your 
benchmark programs will slow down by a factor of 10 or 
so. In contrast IBM Pascal (version 1.0) has a number of 
similar options (covered by the metacommand $DEBUG) 
turned on by default, resulting in slower execution. When 
you run benchmarks, make sure that the compiler options 
are identically set, preferably with as many options turned 
off as possible. 


INTERPRETING BENCHMARKS 
Once you've run those benchmarks through a number of 
compilers or languages, you may find that the results are 
not as clear-cut as you would like. A particular implemen- 
tation may do well with a few of the benchmarks, so-so 
with some others, and poorly with one or two. For exam- 
ple, table + shows the-results of running four benchmarks— 
the Sieve, an integer matrix multiplication, a string sort, 
and a real-number arithmetic exercise—through seven dif- 
ferent versions of a particular language on the same com- 
puter. Note the dramatic differences. For example, imple- 
(continued) 
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MULTILINGUAL WORD PROCESSING 


тына! Caium Text 
This is aultilingual text + 


m 
Н үш 
HIE 
Clavier numérique pour entrer nm ox 
іш im wwau — % 


"Wu ow Hw 02 Q3 04 01 
Organization charts: 


french: 
La touche Alt est également 
utilisée avec les touches du 


vi ne se 
es touches 
du clavier de (ype aachine à 
écrire. 


les caractéres 
trouvent pas Sur 


mentation #3 looks pretty good with most of the bench- 
marks but does horribly with the real numbers. Likewise, 
implementation £4 beats al the others with the real 
numbers (exceptfor #5, which it ties) but is terribly slow 
on the Sieve and less than exciting on the other two. Im- 
plementation #5 seemsto be the closest to an all-around 
winner: it comes in first on the second and fourth bench- 
marks and does acceptably well on the first and third. (For 
those of you dying of curiosity, the different implementa- 
tions are unmasked at the end of the column.) 

Sothe question is this: Which one do you go with? Well, 
as with just about any decision involving micros, "That 
depends." Upon what? Upon what you want to do with 
it. If youre going to be doing a lot of real-number calcula- 
tion, you probably won't choose implementation £3. Like- 
wise, for functions similar to the Sieve, you don't want £4 
or #6. But performance alone may not give you sufficient 

. information to select one compiler or language over an- 
other. For example, the benchmarks for implementations 
#1, #2, and £5 are close enough that, for a general mix 
of functions, performance is going to be pretty much 
equal. So how do you choose? 
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MORE THAN SPEED 

Once you have eliminated performance as a criterion for 
selecting a compiler or language. you should consider 
other factors. Some of these are 


e Precision of real numbers (mentioned above). There are 
many pitfalls in doing real arithmetic, like cumulative 
round-off errors, subtraction of nearly identical values, and 
so on. Compilers typically have a set of library routines 
for doing real arithmetic; the quality of these routines can 
dramatically impact the quality of your results beyond the 
simple issue of how many significant digits the compiler 
supports. 

e Memory models. Most compilers perform well for small 
programs; what happens when you want to write a large 
one? How large a program can you have? How much mem- 
ory can you actually use, and what can you use it for? What 
mechanisms exist for getting around those limits? 

e Compiler size and speed. This wasn't considered an 
issue until Borland International released Turbo Pascal, 
which was an order of magnitude smaller and one or two 
orders faster than anything else out at the time. I, for one, 
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wonder now why many other compilers are so big and 
so slow. 

e Adherence to standards. This can be for the language 
itself or for the libraries supplied. Again, Turbo Pascal has 
been controversial in this respect, critics have pointed out 
the ways in which Borland ignored the ISO (International 
Standards Organization) and Wirth definitions and the 
problems caused thereby, while apologists have countered 
by claiming Turbo itself is a de facto standard because 
more copies of Turbo are in existence and use than any 
other Pascal implementation (and, probably, more than 
all other implementations combined). 
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e Access to hardware/ROM (read-only memory)/operating 
system. How well does the compiler let you use the com- 
puter you're running on? This can include graphics, /О 
ports, mass-storage devices, math coprocessors, and calls 
to ROM or operating-system routines. 

e Utilities. Does the language have support programs, like 
editors, debuggers, linkers, and libraries? How many are 
included in your package, how much do the rest cost, and 
how well do they work? | 

e Cost, licensing, technical support, and upgrades. If 
youre planning to do a lot of work in a given language, 
cost is not that big an issue (unless, of course, you don't 
have the money). If youre planning to do commercial 
work, licensing is a big issue, although more and more 
firms are dropping licensing fees (inspired, perhaps. by 
the death of SofTech Microsystems, which used to ask in- 
credible fees). Likewise, good technical-support and up- 
grade policies are important for serious development, 
since most compilers are undergoing constant improve- 
ment. 

e Your environment. If all your coworkers are using C, it 
may not be a good idea to select Pascal, and vice versa. 
This is especially true if someone else is going to main- 
tain your program (fix bugs, add features, etc.) after you've 
written it. 

e Aesthetics and philosophy. Some people really like C; 
others swear by Pascal; yet others prefer FORTH, or LISP. 
or assembly language. or even (gasp!) BASIC. The reasons 
are many, complex, and often inalterable; in this respect, 
a persons language preference becomes as firm as 
religion or politics. What's really ironic is that, given all 
the benchmarks and other valid issues, this last point ís 
often the deciding one, and the others are shamelessly 
manipulated to support the predetermined decision. 


As you can see, there is much, much more to consider 
in selecting a given language or compiler than how fast 
it runs the Sieve program. Of course, this is all assuming 
that yourerunning on one given computer. If we start talk 
ing about different configurations (memory, disks, etc.), not 
to mention entirely different computers, the issues 
become even more complex. 


PREDICTIONS FOR 1986 

l'm not sure what it is that makes us get such a kick out 
of trying to predict the future, but it is fun. | am, perhaps 
a bit unwise to try it myself; not only am I writing this 
before 1986 even starts (late September, to be exact), but 
| don't have much in the way of inside information, espe 
cially living up here in the Rockies. But, as the song says 
l've been a fool for lesser things, so here goes 


e There will be a big upswing in the “mythical” home com- 
puter market. This will start toward the end of 1985 and 
will continue strong through most of 1986. What's more, 
the public—having learned their lesson from the millions 

(continued, 
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* True PC compatability with esEull Mdb. a sey is «STO 
our own custom ROM BIOS • Assembled anc 1...$895 
and РС cardslots for the • 128K Add-On .,.........5 90 


video of your choice. 


e Standard 512K zero wait 
DRAM, 640K or 1M options. 


е 8087 numeric coprocessor 
port. 


ғ On-board floppy disk con- 
troller for up to four 5%” 
(ЖЕЎ drives, 
* On-board SCSI hard disk con- 


trolier port. 


е Y2 MEG Add-On.,,..,....$240 
* XT Style, Flip Tc 
Enclosure ...... ‚.$ 85 
* 150 Watt Power Supply . , $135 
* 514" 4B TPI DS Ya Height 


Gen Floppy Disk Drive ..... $125 
Т Р 


otal Solutions: 
Assembled and Tested Systems 


• Mono-Chrome System .. $1,865 
Includes: 640K, Power Supply, 
Enclosure, Keyboard, Monltor, 


FOR MORE INFORMATION CONTACT: Two Drives, and Printer Port. 


PLECH ©з... 


7; MN 55041 
-4555 


* Color System ........... Call 
* Quantity Discounts 
Upon Request 
* Call For Info on Add-Ons, 
Hard Disks, Etc. 


So you can't get 
Toshiba Printer 
Accessories, Bunkie? 
tat 800/854-0561 i5 


шша и А CALL 
IN CALIFORNIA CALL 800/432-7257 EXT 837 


Ai 


Ne have a full selection of type font cartridges and disks to enhance Toshiba 
and much, much more. 


2341,351 and 1351 printers ... + manuals, ribbons .. . 


[/FCO11 $69 T/FDO16 $69 
3014 Face Letter Gothic T Origin 2, L Gothic 2, B Italic 1, 
Г/ЕС012 $69 Gothic 15, E Кайс 1 
Elite Italic Т/ҒО011 $49 
Г/ЕС013 $69 T Origin 2, L Gothic 2, B Italic 1 
Greek/Math | Av«wo-«^-*»2a48 T/FDO14 549 
АР 17) <=> Јула, +. Ла Orator 1, Orator 2, Outline 1. 
T/FCO14 $69 T/FD015 $49 
Greek /Math Il :" $$x& ABrAEEZ Theme, Script, L Italic 
Sci Pil 9-**-»4r,. рт. «essa T/FDOI3 569 
T/FCO15 $69 Greek /Math 1, Greek Math Il, APL 1, Sci Pi 1 
ORATORI Orator2 Т/Е0021 $49 
T/FCO16 $69 Micro 1, Italic 1, Italic 2 
Dut Ilinell Script T/FD031 $35 
Т/ҒС017 $69 Courier, Graph 10, Elite, Graph 12 
Theme F/F0001 $95 
T/FCO18 $69 Micro 1, Copper 1, Italic 1, Italic 2, 
Вега ссі OCR-B Zip 1, Micro 20, Science 1 
G/FD051 $50 /Р0002 $95 
i i i i Boss 1, D Gothic 1, C Italic 1, G Italic 1, 
ЕЕ Л Fathead 1, Gothic 15, Greek 1 
Miniset F / ҒО003 $95 
G/FD053 $30 Courier 1, L Gothic 1, Orator 1, Script 1, 
Maxiset Italic 17, Symbol 12, Hebrew 1 
3 Ғ/ FD004 $95 
Roman 1, Elite Italic, QCR-A, OCR-B, 
Prestige Pica, Greek 2, Micro 15 


Gothic 15 


Litalic 


T/R001 $12 
Universal Ribbon 
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Fourth Annual Conference on 


INTERACTIVE 


INSTRUCTION 
DELIVERY 


in Education, Training and 
Job Performance 
February 19-21, 1986 
Hyatt Orlando Hotel 
Orlando, Florida 


Presentations cover applications in: 


Videodisc CD/ROM 
Microcomputers 
Software Development Methodology 


Pre-conference tutorials are scheduled for 
February 17 and 18. 


Exhibits of representative technology will be available 

to conference registrants. Previous exhibitors include: 
DEC Laser Video Sony 

Hazeltine Panasonic 3M 

Hitachi N.A. Philips Visage, Inc. 

IBM Pioneer WICAT Systems 

NCR MetaMedia Systems Wilson Learning Corp. 


For further information contact: 
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5 Society for Applied Learning Technology 


i 50 Culpeper St. Dept. B 
ES Warrentan VA 22186 (70 347-0055 


luest«eak. 


QUALITY COMMUNICATION SOFTWARE 


TERMINAL EMULATION FOR 
THE IBM PC AND COMPATIBLES 


TWO TERMINAL EMULATORS IN ONE — Bluestreak supports terminal ses- 
sions over both COM1 and COM2. The user switches back and forth with a 
single keystroke. You can configure each channel independently of the 
other. For Example, communicate at 1200 baud emulating a VT100 through 
COM!1 and communicate at 9600 Baud in TTV mode through COM2. 
EMULATES TEN POPULAR TERMINALS — Bluestreak supports terminal 
emulations for VT100, VT 52, FREEDOM 100, ADDS REGENT 25, ADDS 
VIEWPOINT, HAZELTINE 1500, TELEVIDEO 920, ADM 3A, DG DASHER 6053 
AND MIME 340. 

CHARACTER TRANSLATIONS FROM A USER DEFINED TABLE OR A BUILT 
ІМ ASCI/EBCDIC TABLE — Bluestreak translates characters in terminal, file 
send, or file receive mode. 

EXTENSIVE COMMUNICATION SETUP PARAMETERS — Baud rates to 
9600, character filtering, extensive flow contro! setup, file transter utilities. 
PROGRAMMABLE USING LANG-ALLAN'S TRIGGER RESPONSE — Trig- 
ger/Response programming allows you to set up automatic functions eas- 
ily. You enter the prompt as seen from the remote system then the response 
you want to send. That's it! 

KEYBOARD DEFINITION LETS YOU CUSTOMIZE THE SYSTEM — Youcan 
define up to30specialfunction keys. Set up Bluestreak to simplify a comptex 
computer operation with up to 16 characters per special function key. 
DOS ACCESS WITH A SINGLE KEYSTROKE — Receive a file with 
Bluestreak, access DOS and process thedata. Reentery ourterminal session 


with a single keystroke. 
$52.95 


Phone orders only (BOO) 237-6360 ext. 222 
For information (305) 677-1539 
MasterCharge, Visa, Check or Money Order 
30 DAY MONEY BACK GUARANTEE 


LANG-ALLAN, INC. 
2431 ALOMA AVE., SUITE 103 
P.O. BOX 1341, WINTER PARK, FL 32790 
(305) 677-1539 
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ACCORDING TO WEBSTER 


of C-64s, TI-99/4As, and VIC-20s gathering dust on book- 
shelves—will be willing to put out the bucks to buy power- 
‘ul, expandable computers. The result is that... 

» Commodore and Atari will both do well, much to every- 
one's surprise. People will buy the 520ST and the Amiga, 
ooking for a system that can do serious work and yetrun 
nifty games. The Apple ІІ has been the only computer оп 
ће market for years that has really filled that bill, and its 
aging technology has caught up with it. This means 
that... 

® Sales of the Apple II will plummet, only to be spurred 
again by dramatically reduced prices. This, of course, will 
hurt Apple, since the ПеЛІс models have been the real cash 
cows, helping to subsidize the Lisa and the Macintosh. 
As a result... 

® Apple will be scrambling, trying to rectify its mistakes 
of the last two years. The computer-as-toaster concept of 
the Macintosh has failed. It remains the easiest computer 
around to use, but the crippling hardware limitations have 
held it back. A Mac-like machine with slots, a fan. a faster 
processor and disk drives, more memory and mass stor- 
age, a larger display, and possibly even color will be re- 
leased. With these changes... 

e An MS-DOS card for the new Macintosh will be released. 
Probably not from Apple, it will most likely come from 
either Dayna Communications (the MacCharlie people) or 
AST Research. The card will have cables leading to a pair 
of 54-inch disk drives, and the whole system will let the 
new Mac look like an IBM PC. Once this happens... 

e The Macintosh will finally start to penetrate the cor- 
porate business market—two years late, and in nowhere 
near the numbers that Apple had hoped. Nevertheless, 
it will generate some cash and (more important) con- 
fidence from Wall Street, sending Apple stock up from its 
long-term slump. However, іп the meantime. . . 

e An MS-DOS box—with 8088 processor and a BIOS (basic 
input/output system) from the folks at Phoenix—will be 
released for the Amiga. It will plug into the Amiga's ex- 
pansion bus and take over the machine, using the 68000 
as an auxiliary /О processor. It may have its own 54-inch 
drives, or it may use the optional 54-inch Amiga drives. 
At the same time... 

* UNIX, despite its many serious flaws, will also do well, 
much to everyone's surprise (except all those UNIX hackers 
who have sworn by it all along). Versions of UNIX will ap- 
pear almost simultaneously for the new Macintosh, the 
Amiga, and the upgraded (l-megabyte) 520ST. All three 
machines will become popular in university and engineer- 
ing environments, as those same UNIX hackers discover 
the delight of having a computer all to yourself. The up- 
shot of all this is that... 

e The 68000 will have a good year, not only because of 
the successes of the new Мас, the Amiga, and the 520ST, 
but because of other 68000-based systems aimed at 
home, educational, and scientific markets. Indeed, the 
80x86 versus 680x0 dichotomy will cause déjà vu in those 
who have seen the IBM versus DEC mainframe and mini- 


ACCORDING TO WEBSTER 


computer market divisions over the years. Speaking of 
whom... 

e [BM will mostly sit on its lead (and its hands), content 
to rely on momentum and its name to sell products. The 
only new product to see the light of day will be its laptop 
portable, which will be decently designed but poorly 
marketed and received. Instead, this market will be 
snatched up by the clone-makers, much as the desktop 
portable market was, and possibly by the same firm: Com- 
раа. And speaking of the clone-makers. . . 

e [BM-compatible computers will continue to grab a larger 
share of the business market, eating into IBM's sales. 
Should IBM be so foolish as to introduce a proprietary 
operating system, that share will actually Increase, as both 
software developers and consumers shy away from lock- 
ing themselves into IBM-only software and hardware. 


Well, that's that. Those are my predictions for 1986. A 
year from now, I'll review them and see how 1 did. None 
are terribly dramatic, and there will undoubtedly be major 
developments that are unanticipated here. 


IN THE QUEUE 

Well, the Atari 520ST arrived safe and sound and is now 
set up and running. Next month's column will be devoted 
to first impressions of the machine, which I think will sell 
very well. I'l] also look at a significant piece of develop- 
ment software for the 520ST: a native-code Modula-2 com- 
piler from TDI Software Ltd. Other programming tools will 
be covered, too, including two new native-code Pascal 
compilers for the Macintosh and a useful set of diagnostic 
tools for Turbo Pascal development under MS-DOS. An 
Amiga computer is now on its way, so the following month 
(March) will have benchmarks and other comparisons be- 
tween the Mac, the 5205Т, and the Amiga. 


AND THE ANSWER 15... 

For those of you who are curious as to the identities of 
the language implementations in table 1, here's the story. 
All of these are Pascal implementations running on a Com- 
paq portable under MS-DOS 1.1. Since all were done in 
the spring of 1984, they are out of date; new versions of 
most (if not all) of the implementations have since been 
released. If һай had the latest versions of all the Pascals. 
| would have rerun the benchmarks, but | didn't. As such, 
these should not be considered accurate or current. The 
envelope, please: 


#1: Turbo Pascal, version 2.0, Borland International 

#2: IBM Pascal, version 1.0, IBM (Microsoft) 

#3: Pascal/MT+, version 3.1, Digital Research Inc. 

#4: UCSD Pascal, version IV.l, Network Consulting Inc. 
#5: Same as #4, but run through the native-code generator 
#6: UCSD Pascal, version ІУ.1, SofTech Microsystems 
#7: Same as #6, but run through the native-code generator 


Incidentally, these were all run with as many compiler 
options turned off as possible. ш 
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ОЕМ eG OEALERS WELCOME! АІ РНА СОМСОНО 


6 MONTH n ONLY* $ 1 39 


4 сз Калын. meaty. 
MODEM ФҸ 1 ( IEEE = 


КІТ ЖЖ _— 


NEW!! Make PC/XT/Compatible run 30% to 50% , 
faster 4.77/6.77 Mhz switchable. Easy to install. 529.95 


BUI Repacemant А 99% Compatta 
(Price includes only case, full size keyboard, MOTHERBOARD 


S^ monitor, 130 май power supply.) 
(Fit mega/XT/AT m-board & standard cards.) 


XT or APPL lle 
| MOTHERBOARD 


$169 each 


tested guaranteed 
39% compatible 


Color card $70 
Control card $45 
FACTORY PRICES ON 


AT/XT or lie cases, cards, 
keyboards (minimum 25) $Call 


CONCORD Technology Lid. 


47 W., Broadway, Van. B.C. Canada VSY 1Р1 
(604) 879-3555 


HARMONY VIDEO & COMPUTERS 
2357 CONEY ISLAND AVE.. BROOKLYN, NY 11223 
800-VIDEO84 OR 800-441-1144 OR 718-627-1000 


| Commodore 128 PANASONIC 1091 
$258.95 $221.95 


STAR SG10 
$197.95 


“PRINTER SPECIALS” 


NEC 2050 

NEC 3550 

NEC 8850 

Okidata 192 

Okldat 193 

Okidata 182 
Okimata 10 
Oiympal ro 
Panasonic KXP 1091 


APPLE 2E w/DRIVE 
$790.00 - 


Brother HRISXL 
Brother HR35 
CitizanMSP 10 
Corona Laser 
Epson LX80 
Epson LO 1500 


Powertypa 

StarS 610 

Star8G 15 

Star SD 10 

Star SD 15 

Star SR 10 

Star SR 15 

Star SB 10 

Silver Reed Exp 550 
Sliver Reed Exp 500 
Slivar Reed Exp 770 
Toshiba 1340 
Toshiba 351 


Panasonic KXP 1092 
Panasonic KXP 1093 
Panasonic KXP 3151 


HP Laser Jet 
Juki6100 


80287 Chip 

AST Advantages 
Everax Edge 
Everex Magic 


MONITORS 
Amdak 300 Green 
Amdek 300 Amber 
310 Ambar 
Color300 
Color 500 
Color 800 
Color 710 

Princton HX12 

130XE ATARI Princton Max 12 


SR 12 
800 XL 
1027 Printer Taxan 420 


AT Enhanced 
AT Unenhanced 
IBM Monitor 
ІВМ РС258К 
PCXT APPLE 
PC XT Clone 2E wiDisk Drive 


IBM Drive Addi. Drives 
AST Six Pack 


Tall Grass25 Meg 
Quad Board 
Keytronics 
Hercuies Color 


790 
from 104 


Hercules Monochrome 
Paradise Graphics 
Paradise § Pack 

STB Graphics +2 

STB В10-2 

STB Mono Board 
Tecmar Graphics 
Tacmar Captian 
Persyst Monocard 
Bernouii Box 


SANYO 
55505 


1050Drive 
Indus. Drive 
520 STW 


MODEMS 
Mayas 1200 
Hayes 12008 wiSmartcom 323 
Hayes300 120 
Наувз2400 
Micromodem 2Е 
Novation J-cat 
Promethous 1200 


800-441-1144 


COMMODORE 
Commodore 84 1 
1541 Disk Driva 

MPS 803 

Monitor 

Indus, Drive 

Commodore 128 

1571 Drive 


Items rellect cash discount. For your protection wa check for stolen crecit cards. 


„С. VISA welcoma. Personal checks cause 4 weak delay. 


Inquiry 153 


JANUARY 1986 * 


BYTE 379 


No. 2 in a series. 


Quantum Software Systems Ltd. proudly announces QNX 2.0 — 
the Ultimate Distributed Network Operating System. QNX 2.0 is 
' now available for the IBM-PC, IBM-AT, PC compatibles, DEC 
Rainbaw and TANDY 2000. If you have been waiting for a Heal- 
time Multi-tasking Multi-user Operating system with fourth 
generation LAN support, then QNX 2.0 can offer you today what 
ihe competition can't even begin to. promise for the future. 


QNX 2.0 integrates the Local Area Network architecture right 
into the heart of the operating system, at the fundamental level 
of intertask communication allowing tasks to communicate 
transparently with other tasks across the whole network. This 
means that any task (program/applicalion) may access ANY 
serial port, ANY printer or ANY disk on the network. There are 
no artificial restricitons. Every PC with a disk is a potential file 
server. PCs without disks will automatically BOOT over the 
network. 


ONX on the IBM-PC AT: 


QNX is the first Mutti-tasking Multi-user Operating system 
available for the AT. It is available in both networked and single 
machine configurations. At about 2.5 times faster than the QNX 
8088 PC based systems, and 10 times faster than other multi- 
tasking operating systems-on the same processor, QNX is the 
ideal program development environment. 


OS Computer Processor Measured time 
ОМХ тм IBM-PC АТ 80286 480 usec 
ХЕМІХ тм Intel-286 80286 4,930 usec 
File Security: 


Designed with extensive file security features, GINA 2.0 provides 
login. protection with network wide file permission checking 
based on 255 groups of 255 users. In addition, each PC usar 
may control network access ta devices attached locally to their 
machine. 


Distributed Processing: 


The QNX LAN supports distributed processing as well as 
distribulad devices. Tasks may be executed on remote stations 
as easily as thay may be executed on the local work station. 
This allows pure processing elements (PCs without keyboards or 
displays) ta be plugged into the network to be used as an 


iro В! | | Ji 


un-committed processing resource. This is ideal for real-time, 
process control, data acquisition and data communication 
applications. : 


Global Communications: . 


QNX supports a full implementation of X.25 allowing connection 
to publíc networks such as Telenet and Datapac, This allows you 
to link geographically separate LANs together providing true 
global area networking: 


Cost Effective Growth and Flexible Solutions: 

ОМХ is affordable, and will work with the PCs you use today and 
those you will use tomorrow, You may mix and match different 
brand PCs on the same ONX network with absolute ease. Multi- 
user expansion may be accomplishad by adding terminals to 
PCs or PCs to the network. You can start your multi-user 
application on a single PC with 1 to 10 attached terminals. Once 
your single processor starts to show signs of degradation, add 
another PC and connect terminals to the new processor. If the 
disk becomes the major bottleneck, you may add hard disks to 
other attached PCs to distribute the processing. Applications 
which arê very CPU intensive may wish to imit a single user to 
each processor and expand the system with low cost diskless 
PCs used as work stations. QNX does offer a truly cost effective 
and exible solution ta your applications needs. 


Portability: 


QNX 2,0 is portable. The operating system is independant of the 
physical local area network. It із available in a form suitable for 
porting to other 8088/8086/80166/80286 computers in the 
consumer, educational and industrial market place. QNX is 
ROMable and can operate in as little as 128Kb RAM. 


DOS Compatibility: 


PC-DOS version 2.1 can run as a task under the QNX 1,2 or 2.0 
operating systems. QNX will also allow transparent access to the 
DOS file system partition and floppies. 


QNX Products: 


QNX Operating System 

Full Screen Multi-terminal Editor 
Extended Utilities | 

C Compiler & 8086 Assembler 
Basic Compiler 

Qbol. (dibol) Compiler 

Text Processor 

Real Time Spelling Checker 


PC-DOS Emulator 
Electronic Mail 
Electronic Teleconferencing 
Full Screen Menu Developer 
Isam Fite Utility 
Networking Board 
OEM Gustamizalión Kit 

(to port ОМУ) 


Established: 


Quantum sold over 10,000 copies of its operaling system during 
1984, Into all business systems environments, to developers of 
real time applications, government and educational systems, to 
software developers/integrators, universities and research 
establishments. 


ONS is a trademark of Quantum Sofware бузе Lid., KENIK a a trademark af Microratt Corp, TEM 14а trademark af Inreroetone! Бары» Machines 


NEC's PC-98XA, 
PC-9801VF2, 
PC-9801VM2, 
PC-9801 VMO, 
PC-9801U2, 

and V30, 
DynaMac, 


EgWord, EgBridge, 


and ЕМ-16т 


BY WILLIAM M. RAIKE 


William M. Raike, who has a PAD. 
in applied mathematics from North- 
western University, has taught opera- 
tions research and computer science 
in Austin, Texas, and Monterey. 
California, He holds a patent on a 
voice scrambler and was formerly an 
officer of Cryptext Corporation in 
the United States. In 1980, he 
went to Japan looking for 6AK-bit 


RAMs. He fas been there ever since ' 


as a technical translator and a 
software developer. He can be 
contacted clo BYTE, POB 372, 
Hancock, NH 03449, 


BYTE JAPAN 


s this is being written, the autumn 

O-bon holidays are behind us, 

along with the last of the muggy 
weather. It looks as if | may finally catch up 
with some postponed chores, like having 
the straw covers of my tatami mats turned 
over, mending the paper sfoji screens on my 
sliding doors, buying new futons (sleeping 
mats), and checking the disk drives for 
mildew. 


NEC UPGRADES THE PC-9801 
Recently, NEC has introduced so many new 
models in its PC-9801 series that | wonder 
if its been taking its cues from automobile 
manufacturers. The most popular personal 
and office computers in Japan, the РС-9801 
series is the domestic version of the APC 
Ш that NEC sells in the US. I first mentioned 
the PC-98XA in BYTE Japan last October 
(page 381): its the top-of-the-line model, 
based on the 80286 microprocessor (the 
same one IBM uses in its PC AT). In the 
same column, | mentioned the oddly timed 
introduction of the PC-9801U2, a version 
that uses 34-inch microfloppy-disk drives 
and has less main RAM (random-access 
read/write memory) and graphics video 
RAM than the mainstays of the product line, 
the F2 and M2 models. All the previous 
PC-9801 models had been based on the 
8086-2 microprocessor, and they differed 
primarily in the capacities of their built-in 
5-inch floppy-disk drives. NEC uses the suf- 
fixes U2, F2, M2, M3, etc. to distinguish 
among PC-980I models with different disk- 
drive configurations, memory capacities, 
etc, but they are all just variations of the 
basic PC-9801. 

Besides the PC-98XA, the new-model line- 
up includes the РС-9801УҒ2, УМ2, and 
VMO, in addition to the PC-9801U2. МЕС 
has switched over to a microprocessor it 
developed itself, the V30, instead of using 
the 8086 originally developed by Intel Cor- 
poration in the U.S. The V30 micropro- 


. cessor (its actual designation is the PD- 


70116) is completely software-compatible 


Favoring Kanji 


with the 8086, meaning that it can run all 
programs that run on the 8086 or 8088 
microprocessors used in most current 16-bit 
computers. The only difference is that it ex- 
ecutes them quite a bit faster—typically 30 
to 50 percent—even when running at the 
same clock speed. In the VMO and VM2 
models, a slightly faster version of the V30 
is used, and there's a switch so that you can 
select either of two clock speeds. The 
8-MHz rate is compatible with older ver- 
sions of the PC-9801 line, for programs that 
involve critical timing loops and the like. 
while the 10-MHz rate gives a 25 percent 
speed boost. Unfortunately, the 10-MHz 
rate is too fast for the old-type expansion 
RAM boards, so people upgrading from the 
older PC-9801 models will either have to 
use the slower 8-MHz clock rate or buy the 
new high-speed expansion boards NEC 
sells along with the new machines. 

The F in the VF2 suffix refersto the 640K- 
byte floppy-disk format; the 2 means there 
are two built-in 54-inch floppy-disk drives. 
The VMO model has no built-in floppy-disk 
drives, although it does house both 5 И- and 
8-inch interfaces because it's designed for 
users who intend to use external disk drives 
or for factory-automation applications. The 
VM2 has two built-in 1-megabyte floppy- 
disk drives, although in this model they are 
also supposed to be able to read disks 
recorded on earlier NEC machines in either 
640K-byte or 320K-byte formats. Based on 
the experiences of people | know with 
earlier models of the РС-9801, I suspect that 
the ability to read disks recorded in dif- 
ferent formats depends on which operating 
system you use. 

The NEC machines can run Japanese-lan- 
guage versions of either CP/M-86 or MS- 
DOS. NEC spokespersons say the company 
plans to make CCP/M, Microsoft Windows, 
and MS-DOS 3.1 available here in the near 
future. In the past, the PC-980I's ability to 
read various disk formats hasn't worked for 
people running under СР/М-86. 


(continued) 
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The long-awaited 
Japanese-language 
version of the 
Macintosh is 
finally in the 
showrooms here. 


Other improvements that are now 
standard were extra-cost options on 
earlier models. For instance, all 
models now include a full 6000-plus 
kanji-character ROM (read-only mem- 
ory), and the VM2 and VMO models 
now have 384K bytes of RAM, while 
the VF2 has 256K bytes. A mouse in- 
terface is now standard on all models, 
too, as are 192K bytes of graphics 
video RAM (except on the U2 model, 
which has only 96K bytes of graphics 
video RAM and 128K of main RAM). 

Although discounts of 20 or even 
25 percent are common, the list 
prices of these computers are not too 
high considering the technology they 
represent. The PC-980IVF2 costs 
about $1480, while the PC-9801 VM2 
costs about $1765. The VMO model 
costs only about $1255. If these prices 
sound a little higher than those I've 
mentioned recently in this column, it's 
because they reflect the recent drop 
in the value of the dollar against the 
yen. 


DYNAMAC 
When I reported on last year's spring- 
time computer shows, | had very lit- 
tle good to say about Apples at- 
tempts to introduce the Macintosh to 
the Japanese market. You can now 
find features like mice and windows 
as low-cost options on Japanese-made 
computers (along with plenty of soft- 
ware). The biggest drawback of the 
Mac at that time was that it couldn't 
speak Japanese (except for some 
strange katakana displays kludged up 
using graphics). 

But Apple's reshuffling of its 


Japanese distribution setup and its 
linkup with Canon seem to have made 
a difference. The long-awaited Japan- 
ese-language version of the Macin- 
tosh is finally in the showrooms, and 
it looks as if it's been done properly 
and professionally. They've piggy- 
backed a small kanji-character ROM 
board onto the main board of a 512K- 
byte Macintosh and written some 
software to take advantage of it. The 
result is the DynaMac. It's a package 
consisting of a 512K-byte Macintosh 
with the kanii ROM installed (no, it's 
not available in the U.S.). an external 
disk drive, and a printer. (The printer 
is the Seikosha SP 1000 AP, which of- 
fers a very readable kanji font. but you 
can order the standard Apple Image- 
writer instead.) The kanji ROM incor- 
porates only the JIS (Japan Industrial 
Standard) No. | set of 3400 or so 
characters, which is enough for lots of 
applications, although all the top- 
ranking Japanese personal computers 
also include the additional 3000 or so 
characters in the JIS No. 2 character 
set. The limitation is unlikely to be 
serious because, like other japanese 
machines, the system includes the 
ability to incorporate additional user- 
defined kanji in the phrase dictionary 
stored on a floppy disk. 

| visited the exhibition where the 
DynaMac made its debut, courtesy of 
НІТЕС5 Company Ltd. in Tokyo, а 
local Apple distributor. In contrast to 
similar earlier affairs staged by other 
companies, the demonstrations were 
professionally organized. There were 
plenty of machines available, and 
there was enough well-informed staff 
on hand that no visitors ended up 
wandering around looking lost. ! 
asked to see a demonstration of the 
Japanese-language word-processing 
program first. It makes effective use 
of the mouse and pull-down windows, 
and it seemed at least as usable and 
powerful as some other popular pro- 
grams, including the JWORD package 
that came with my previous Fujitsu 
computer. 


THE CONVERSION PROCESS 
The real key to evaluating a Japanese 
word-processing program is how well 


it performs kanji conversion. A kana 
shift, available on all Japanese per- 
sonal computers, lets you use each 
key to input one or two katakana (or 
hiragana, depending on the manufac- 
turer) phonetic characters. But most 
people are unfamiliar with the layout. 
and typists generally prefer to enter 
Japanese text phonetically using the 
Roman alphabet rather than the kana 
alphabet. The conversion routine then 
looks up the appropriate kanji char- 
acters in a stored dictionary. Sophis- 
ticated programs accept entire 
phrases, rather than individual words 
or even individual syllables. The 
EgWord program that comes from HI- 
TECS with the DynaMac does that. 
(EgWord is not pronounced the way 
you might think. Because Japanese 
are taughtto mispronounce the word 
"easy" as "eejee/ the spelling of 
EgWord is an attempt to systematize 
a mispronunciation of “easy word’) As 


maxell. 


New Lower Price! 
574” Diskettes 
MD-1 Single Sided Double Density М 
12.25 box of ten | 
MD-2 Double Sided Double Density 
16.75 box of ten 
MD-2HD High Density 
36.00 box of ten 
Single Sided 96TPI 
21.50 box of ten 


Double Sided 96TPI 


25.50 box of ten 


32" Micro Floppy Disks 
МЕ-1 SS Quad 23.75 box of ten 
MF-2 DS Quad 33.75 box of ten 


1-800-527-1814 
(in Texas 1-512-682-7774) 


P.O. Box 3424—E€dinburg, 
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you type with EgWord, the phonetic 
katakana characters corresponding to 
the Roman letters typed on the key- 
board are displayed in a screen win- 
dow. When you reach the end of a 
phrase or sentence, pressing one of 
the mouse buttons causes the 
machine to look through its phrase 
dictionary, which is partly in memory 
and partly on a floppy disk. It then 
converts the phonetic text to ordinary 
Japanese, which is a mixture of kanji 
characters and phonetic hiragana 
characters used primarily for inflected 
word endings (e.g., verb tenses). 
The conversion is a fairly sophisti- 
cated task because there are many 
kanji characters that are pronounced 
the same but have completely dif- 
ferent meanings. A good conversion 
routine has to guess the right kanji 
correctly from context a high propor- 
tion of the time. Of course, if the com- 
puter's first guess is not the charac- 


ters you really wanted, you can back 
up and examine alternative character 
combinations one by one, using the 
mouse for selection. Lots of good 
Japanese word-processing programs 
do this; this one does it as well as 
most. 

EgWord does have some shortcom- 
ings, however It doesnt handle 
English-language text input very well 
(it doesnt have word-wrap. for exam- 
ple, because it's unnecessary in Japa- 
nese) and the distinction between 
standard-width and double-width 
Roman letters, important for profes- 
sional-looking Japanese text, is han- 
dled clumsily. 


BRIDGING THE GAP 

In addition to EgWord, a program 
called EgBridge (similar pronunciation 
reasoning as in EgWord) is supplied 
with the DynaMac. EgBridge і a pro- 
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Visa/Mastercard 
—C.0.0.— Prepaid. 
Allow 10 days for 
personal/ Company 
check to clear. Add 

$3.00 Shipping. 
C.0.D. add $2.00. 
Texas residents add 
5.125% sales tax. 
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Call for other 
$89.95. 


Texas 78540-3424 
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Computer Accessones 


Moveable Arm 
Saves Desk Space 


This mechanical arm holds your monitor up 
off the desk, saving space. It adjusts three 
ways to allow flexibility in positioning and 
swivels 360° to allow two or more people to 
share one CRT. It holds the monitor 8" off the 
work surface and the CRT platform tilts and 
swivels to provide a comfortable glare-free 
viewing angle. Also available for large moni- 
tors, the Space Saver CRT arm retails for 


Dealer inquiries 
welcome. 


PO. Box 8056, Grand Rapids, MI 49508 (616) 241-4040 
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201-794-8883 Fox & GELLER 


Fox & Geller, Inc, 604 Market St., Elmwood Park, N.J. 07407 
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POWER TOOLS 


QUICKREPORT™ 
dBASE Report Writer 
e Prints any kind of report or form 
e Up to 6 databases per report!! 
е Use bold, italics, etc. 
e Incredibly easy to use 
* No programming required 


QUICKCODE Ш" 
dBASE Program Generator 
With many features not found in 
dBASE including: 
е Create PRG files automatically 
e Data entry programs 
e Data input error checking 
е Computed fields & totals 
e Link up to 8 databases! 
e Customize programs yourself 
Why write programs yourself? 
Let QUICKCODE III do it! 


dGRAPH Ш" 
dBASE Graphics System 
• Pie, line, bar charts 
e Printer, plotter, or CRT 
• Many automatic features 


айт IH" PLUS 
dBASE Program Utility 
e Finds program errors 
e Improves code 
e Saves time 
yk Cross-reference listings 


—Varsions available for dBASE 11— 


4. 


MASE F and cBASE 111 aeg гфта of Aaria- Tals 
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Whether the Mac will 


be able to compete 


against sophisticated 
Japanese hardware and 


increasingly versatile 


Japanese software 


will probably be 
decided by prices. 


gram that lets you enter Japanese 
characters as well as conventional 
alphanumeric characters into stan- 
dard Mac software like Multiplan. 
MacPaint, MacProject, Microsoft 
Chart, and Microsoft File. It doesn't 
convert the English-language mes- 
sages built into the original program, 
but it does allow you to enter Japan- 
ese text. Even though the resulting 
screen displays аге a hodgepodge of 
English and Japanese, EgBridge is an 
attempt to bridge the gap between 
the worlds of western software and 
the Japanese language. 

EgBridge is much more limited than 
EgWord:; it does kanji conversion on 
a syllable-by-syllable basis, and it re- 
quires a user-supplied kanji dictionary 
(up to 3000 characters). Nevertheless, 
companies like HITECS are offering 
customized versions of standard soft- 
ware packages for purposes such as 
inventory management, building 
design, scheduling, ' sales manage- 
ment, etc, at prices ranging from 
about $550 to $800. The president of 
НІТЕСЅ, Mr. Haneda, says they'll put 
together any kanji -dictionary the 
customer wants at no extra charge. 

All in all, this is the first time that 
the Mac has had achance to succeed 
in Japan. Whether it will be able to 
compete against sophisticated Japan- 
ese hardware and increasingly ver- 
satile Japanese software is another 
story—one that probably will be 


decided by prices. HITECS is offering 
the DynaMac, including the kanji 
ROM, printer, and external floppy-disk 
drive, for the equivalent of about 
$4575 and will throw іп EgWord, 
which normally sells for about $240, 
forearly customers. Since that's near- 
ly double the price of systems like the 
new NEC PC-9801 VM2 or the dual- 
floppy-disk version of the Fujitsu 
FM-166 with a good kanji printer, peo- 
ple are really going to have to be im- 
pressed with the DynaMac for it to be 
a commercial success. Mac enthu- 
siasts who want more information on 
this machine can contact HITECS 
Company Ltd, 4-1 Kodemmacho, 
Nihonbashi, Chuo-ku, Tokyo 103, 
Japan. 


MORE ON Fujitsu's FM-167 
In last August's BYTE Japan (page 331) 
| reported on the debut of the then- 
anonymous lap-size portable com- 
puter from Fujitsu. The machine is 
now called the FM-167. It's been on 
dealer's shelves for some weeks, and 
even though it's not a technological 
wonder,.| think its a tremendous 
value. If I needed a lap-size computer 
(its about two inches thick and the 
size of a sheet of stationery), Га think 
seriously about buying this one. 
The main processor is an 
MBL8086L, a CMOS (complementary 
metal-oxide semiconductor) version 
of the 8086 microprocessor, running 
at a clock speed of 5 MHz. The 
machine comes in three versions, with 
a main RAM of either 128K, 288K, or 
488K bytes. It is available with either 
the standard JIS (alphanumeric and 
katakana) keyboard or a phonetically 
arranged "goju-on" keyboard layout. 
A kanji ROM containing the 3400-odd 
JIS No. I set of characters is standard, 
and the ROM also includes a 19,000- 
word kanji dictionary for Japanese 
word-processing purposes. The liquid- 
crystal display is one of the best I've 
seen; it's far easier to read, for exam- 
ple, than that of the Data General/ 
One. It can display 25 lines of 80 
alphanumeric (or kana) characters, or 
1 lines of 40 kanji characters in a legi- 
ble 16- by 16-dot font. You get a built- 
in floppy-disk interface and bar+code- 
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reader interface as standard, in addi- 
tion to a parallel printer interface and 
an RS-232C serial interface. There's no 
built-in modem, because by the time 
you read this, it will only just have 
become legal to hook up a direct- 
connect modem to the Japanese 
phone system; however, you can buy 
a separate acoustic coupler. 

Unfortunately, the ЕМ-1бт doesn't 
have a built-in microfloppy-disk drive; 
instead, like the Epson laptop 
machines, the machine has a micro- 
cassette drive built in. Supposedly, 
you can write over 200 characters per 
second to the tape; that comes to 
about a minute for a 10-page docu- 
ment, which is too long if you plan to 
save your word-processing results fre- 
quently. Nonetheless, | think | could 
live without a built-in floppy-disk drive. 
The machine runs under the CP/M-86 
operating system, and you can con- 
figure part.of the main RAM as a RAM 
disk, which ought to be acceptable for 
medium-term storage, since a backup 
battery makes the CMOS RAM rela- 
tively nonvolatile. 

You can buy software in the form of 
optional ROM cartridges that sell for 
a little more than $200 each. Right 
now you can choose from two car- 
tridges: one includes Fujitsu's version 
of BASIC plus a communications pro- 
gram and the JWORD Japanese word- 
processing program, while the other 
contains the kanji COBOL Level II run- 
time system and a communications 
program. 

| have only one reservation about 
the FM-167z. The keyboard feel and 
layout are both good, with one glar- 
ing exception: The space bar is actual- 
ly three short bars, and only the mid- 
dle part (extending from just under 
the middle of the V key to just under 
the middle of the N key) works as a 
space bar. The outer parts are in- 
tended to control kanji conversion 
when you use a Japanese word-pro- 
cessing program. They are labeled (in 
Japanese) "Convert" and "No conver- 
sion"; they have no effect in the 
alphanumeric mode. For me, it made 
ordinary typing very inconvenient and 
almost intolerable. 1 suppose you 
could get used to it, but I'd be 


tempted either to "hot-wire" (cut and 
jumper) the keyboard (and | don't 
know if that's feasible) or to glue a 
steel bar over all three segments! 
The FM-l67 is reasonably priced. 
You can buy the 128K-byte version for 
only about $810, while the prices of 
the 288K-byte and 488K-byte versions 
are only about $1020 and $1225, re- 


C PROGRAMMERS, 
CALL A 
POWER PLAY 


..db VISTA 


spectively. You'll have to buy опе in 
Japan, though: they're not exported. 


COMING UP 

Inthe February issue, I'll focus on two 
shows 1 attended here in Japan in 
October—one on software and the 
other on data. I'll also discuss high- 
lights of several new printers. 8 


SOURCE CODE... 
PORTABILITY. 


DATABASE 


MANAGEMENT SYSTEM FOR C. 


db. VISTA isa full-featured program- 
mer's OBMS. It handles your data power- 
fully, yet economically without the frills 
that make end-user DBMS's bulky, slow 
and expensive to license. Use only the 
features you need for maximum 
efficiency with minimum code and 
effort. 


Powerful lineup of features. B-tree 
indexing, multiple key records, trans- 
action processing, interactive database 
access utility, and file transfer utilities 
for dBASE, R:base and ASCII files. You 
even get 90 days applications develop- 
ment support free of charge. 


Define your playbook up front. As a net- 
work model DBMS, db. VISTA is suited 
to applications development. A premium 
is placed on efficient use of disk 
storage, reduced data redundancy and 
fast access times allowing you to cross 
the goal line first. 


It's your game plan. The database struc- 
ture is specified by you in db. VISTA's 
data definition language (DDL). The DDL 
processor compiles the specification 
into tables (data dictionary) used by 
db МІ5ТА% library functions, which are 
called by your C program to manipulate 
' and access the database. 


Inquiry 305 


db VISTA's written in C so you can 
understand the signals. Source code is 
optional. No sweat. No royalties, either. 


All this delivered for less than the price 
of season tickets. 


Single user withoutsource ...... $195 
Single user with source ......... $495 
Multi-user without source .,.....$495 
Muiti-user with source .......... $990 


Available for most popular C compilers | 
under MS-DOS, XENIX, plus most 
UNIX systems. 


Go for the power play and order 
db. VISTA now. Call (206) 747-5570 or 


1-800-843-3313 


at the tone touch 700-992. 30 day money- 
back guarantee. 


RNIRAIMA 
L CORPORATION 
12201 S.E. Tenth Street 


Bellevue, WA 98005 USA 
Telex: 9103330300 
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The SB180: Steve's fast, 4" x 7%” 64180 Computer — $369.00 


Designer Boards Without Designer Prices " 


hardware from Byte's popular Сағаа column can be designed 
into your applications at. surprisingly low cost. 


teve's a maverick designer 
who still believes in the 
value of a dollar — yours and 
his. And every board that Steve's 
designed for his 
Byte articles 
over the past 
nine years has 
had to pass the 
same tough test 
that you apply: 
performance 
and reliability at the lowest pos- 
ible price. 
says he, “A lot of people have tried 
to brainwash OEMs into thinking that 
they have to pay absurd prices for 
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industrial quality boards. They charge 
what the traffic will bear. | don't 
like seeing anybody get ripped off 
so I design less expensive alternatives. 
Every time 1 plan a board Í start by 
asking myself, ‘how much would | 
want to pay for this if | were buy- 
ing it?” 

Micromint was formed to sup- 
port reader demand for Steve's 
boards and we carry on his tough 
standards. We also add the final 
ingredients that OEMs look for— 
fast delivery and painstaking, 
professional service. 


Many of our products originally 
appeared as feature articles 


in Byte. They include system con- 
trollers, data acquisition, voice 
synthesis / recognition boards, 
computer systems, power sup- 
plies, and environmental control 
and security systems. So call 
1-800-635-3355 now for free 
brochures . . . and ask about 
our OEM pricing. 


Micromint Inc. 25 Terrace Dr. 
Vernon, CT 06066 Telex:643331 
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A commercial 
RISC 
processor 


BY DICK POUNTAIN 


Dick Pountain is a technical author 
and software consultant living in 
London, England. He can be 
contacted do BYTE, POB 372, 
Hancock, NH 03449. 
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The Acorn RISC Machine 


A corn Computers Ltd. is one of the 
U.K's most successful computer 
companies, but like many others, 
it had its share of financial problems dur- 
ing the depressed year of 1985. Set up in 
1979 by two Sinclair alumni, Chris Curry and 
Hermann Hauser, the Cambridge-based 
firm (4a Market Hill, Cambridge CB2 3NJ. 
England) started out manufacturing a set of 
modular single-board controllers based on 
the MOS Technology 6502 processor. These 
small boards stacked together to make up 
complete industrial-control systems. The 
following year the Acorn people launched 
the Atom personal computer, a packaged 
but expandable machine that arose out of 
their experience with 6502 systems. For a 
while, at around £200, the Atom was the 
cheapest hobby computer available here, 
and it attracted a strong following, par- 
ticularly among those who are as handy 
with the soldering iron as with the assem- 
bler. Hopped-up Atoms can still be found 
to this day. 

Acorn's next product, initially called the 
Proton, was designed to meet a very ad- 
vanced—for the time—specification pub- 
lished by the BBC (British Broadcasting 
Company), which was requesting bids to 
supply a personal computer around which 
an educational television series would be 
produced. Acorn won the contract, after a 
strong and often acrimonious contest in 
which Sinclair Research, whose 48K-byte 
color Spectrum was already on the market, 
lost out. 

After a frustratingly long delay due to 
quality-control problems with the ULAs (un- 
committed logic arrays), the BBC computer 
was launched and proceeded to corner the 
market in schools and universities. Acorn 
became a very wealthy company, with a 
turnover reputed to be £100,000,000 per 
annum at its high point. 

The BBC Micro (alias the Beeb) is still 
quite a deluxe machine, with better high- 
resolution color graphics than any of its 
competitors, and quite a bit faster, thanks 


to its 2-megahertz 6502. Another plus is the 
provision of a 10-MHz bus, called the Tube, 
to which second processors can be at- 
tached. Acorn charges a lot of money for 
this sophistication though, and the Beeb 
has kept its £400 price long after com- 
petitors have slashed theirs to below the 
£200 mark. 

Acorn had from the start paid more at- 
tention to software than most manufac- 
turers, recruiting the brightest Cambridge 
University computer science graduates for 
its software division. As a result, the Beeb 
acquired a range of languages unrivaled by 
any machine but the Apple II, including an 
advanced structured BASIC, LISP Logo, 
FORTH, Pascal, BCPL (Basic Combined Pro- 
gramming Language] and more. But 
despite all these positive points, the Beeb 
has a major drawback, a shortage of mem- 
ory. The ambitious specification, combined 
with the limited addressing capabilities of 
the 6502, left it with a maximum of 32K 
bytes of workspace (only this year upgraded 
to 64K bytes), and in the higher-resolution 
graphics modes this can be reduced to a 
mere 8K bytes. That doesnt get you very 
far in LISP or Logo. 

So at the height of its prosperity Acorn 
set a team to design, in secret, its own pro- 
cessor to replace the 6502. This may seem 
like an ambitious, even rash, undertaking, 
but the people on the Acorn team were so 
wedded to the simplicity and speed of the 
6502 architecture that they found it hard to 
countenance any of the commercially avail- 
able 16-bit replacements. The BBC operat- 
ing system is heavily interrupt-driven, and 
the sluggish interrupt latency of 16-bit chips. 
such as the Intel 8086 and Motorola 68000, 
would have meant introducing DMA (direct 
memory access) hardware and all sorts of 
other undesirable complications. Acorn did. 
in fact, adopt the National Semiconductor 
32016 as a second processor for the Beeb, 
but only after first offering a 3-MHz 6502. 
And so they conceived the idea for the 

(continued) 
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Only Toshiba printers 
combine the 
ofthe dai 


Sy With 


the speed ofthe dot. 


The Toshiba 3-in-One™ printers. | 

Toshibas 3-in-One printers are the -" 
IBM PC-compatible printersthat give you the best 
of everything. 

Because their 24-pin printhead gives you beauti- 
ful letter-quality type like a daisy. Combined with the 
quiet speed and perfect graphics of the matrix. 

In the world of business printers this combination 


| Toshiba's 3-in-One 136-column 
printers also give youboth down- 
' loadabletype fonts and plug-in type 
font cartridges for an almost unlimited 
number of ways to express yourself. 
For more information, call 1-800-457-7777 Oper- 
ator 32. And tell us 
you'd like to see 


makes Toshiba the leader in the letter-quality matrix the beauty ofthe | 
category. And our 3-in-One printers a breed apart. daisy and the 
So your printouts stand apart from the crowd. speed ofthe dot. 

In Touch with Tomorrow 


TOSHIBA AMERICA. INC, Information Systems Division 
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Acorn RISC (reduced instruction set 
computer) Machine, or ARM. 


THE ARM 

The ARM was a very well-kept secret 
indeed. Until its announcement in 
August 1985, when it had already 
been created and was available in 
sample quantities, no word of its ex- 
istence appeared in the computer 
press. 

Acorns designers worked in col- 
laboration with the U.S. firm VLSI 
Technology Inc. (San Jose, CA) who 
supplied them with CAD (computer- 
aided design) workstations and design 
software and made the chips. The 
Acorn team already had some experi- 
ence in VLSI (very-large-scale integra- 
tion) design from working on the 
ULAs for the BBC microcomputer, but 
none in processor design. At the time 
these were some of the most complex 
ULAs ever made. In a mere 18 months 
the Acorn team designed ARM from 
scratch, and it worked as specified 
from the first silicon. This is not only 
a great testament to Acorn's design 
skills, but also a remarkable vindica- 
tion of the RISC design philosophy. 
(See “RISC Chips" by John Markoff, 
November 1984 BYTE, page 191.) It's 
highly unlikely that such a feat could 
have been achieved using any of the 
colossal architectures currently in 
fashion, like the 68020. 

The Acorn people on the design 
team were inspired by the virtues of 
the venerable 6502 and by other RISC 
researchers, such as those on the 
Stanford and Berkeley teams. How- 
ever, they departed in several ways 
from previously used techniques. The 
design goals they set were high execu- 
tion speed, a small and regular in- 
struction set, and a very short 
response time to interrupts (in par- 
ticular, one much better than that of 
present l6-bit chips). In addition, the 
Acorn people required that the chip 
be capable of supporting virtual- 
memory operation. Since they started 
in 1984, it made sense to go straight 
to a 32-bit processor, as the 16-bit era 
was already drawing to a close. 

The ARM design started, quite 
properly with the instruction set 


rather than the hardware. In fact, the 
whole design, debugging. and prov- 
ing of the chip were performed by 
software simulations—some running 
on BBC microcomputers with the 
3-MHz 6502 second processor—with 
no hardware prototype at all. The first 
fabricated chips were also the first 
hardware realization of the project. 
ARM uses a heavily pipelined archi- 
tecture to achieve a performance of 
3 MIPS (million instructions per sec- 
ond) from a small (7 millimeters square) 
chip containing 25,000 transistors. For 
comparison, the 68020 is around 9 
mm square, contains 192,000 transis- 
tors, and achieves about 2.5 MIPS. 
Clocked at the equivalent of 5 MHz, 
ARM runs BASIC benchmarks almost 
exactly 10 times faster than the IBM 
PC AT and comfortably faster than the 
TDI Pinnacle with its 12-MHz 68000. 
The first version of ARM uses fairly 
conservative 3-micron CMOS (com- 
plementary metal-oxide semiconduc- 
tor) design rules with double metal 
level and uses so little power that it 
doesn't become even detectably warm 
in use. The device is packaged on a 
square 84-pin Jedec chip carrier. 
Later versions will go to 2.4-micron 
design rules, resulting in an even 
smaller chip. A smaller chip means a 
higher yield, and Acorn estimates that 
it will be more than four times 
cheaperto manufacture than current 
megachips such as the 80x86 and 
680x0 series. Acorn hopes to sell it to 
manufacturers of low-cost personal 
computers, as well as to the artificial 
intelligence workstation sector. 
ARM has 25 full 32-bit registers, a 
32-bit data bus, and a 26-bit address 
bus that enables it to address 64 
megabytes of memory to byte boun- 
daries. Only 16 registers are normal- 
ly available to the programmer. Dur- 
ing interrupts the extra registers 
become available to the processor to 
simulate a DMA channel without 
needing to save any of the user's reg- 
isters. Register 15 contains the pro- 
gram counter; it also holds the status 
flags in its first 6 bits, there being no 
separate flags register. 
All instructions are 32-bit words 
(continued) 


The Toshiba P341 


rinter. 
The outstanding 
value in 3-in-One” 
technology. 


Dollar for dollar, nothing matches 
what our P341 can do for your office. 
Here's quality, versatility and expand- 
ability at an entry-level price. The 
ToshibaP341. The mid-range printer 
with features that are tops. 

Speed: 72characters per second— 
letter quality; 216 characters per second 

(12 cpi) — draft quality. 

Reliability: In-use tests show the 
Toshiba 3-in-One printer can operate 
without 5 for up to 5 years of normal 
workday 
Compatibility: Toshiba's 3-in-One 
printers are compatible with major soft- 
ware packages. 

Interchangeability: Our parallel and 
serial interfaces make the 3-in-Oneseries 
compatible with all micros. Today—and 
tomorrow. 


In Touch with Tomorrow 
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TOSHIBA AMERICA, INC. Information Systems Division 
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(aligned on word boundaries), divided 
into several fields, and fetchable in 
one clock cycle. All operations are 
performed on 32-bit quantities. If you 
wish to fetch bytes, certain of the 
load-and-store instructions will extract 
them and zero-extend them to 32-bits, 
making use of the on-chip barrel 
shifter. The advantage of this scheme 
is that having everything the same 
length simplifies instruction fetch and 
sequencing. A potential disadvantage, 
shared by many RISC designs, is that 
a minimum 4-byte instruction gener- 
ates a lot of code compared to older 
machine designs. With today's mem- 
ory prices, however, that is not too 
great a concern. 

There are 44 basic instruction codes 
that can be divided into five categor- 
ies: load-and-store single-register, 
load-and-store multiple-register, arith- 
metic and logical, branch, and soft- 
ware-interrupt instructions. ARM sup- 
ports no multiply or divide instruc- 
tions. Each instruction. type has 
several fields, and by setting appro- 
priate option bits you can synthesize 
a large number of different instruc- 
tions from the basic set. 

Following the Berkeley and Stanford 
models, ARM has a load-and-store ar- 
chitecture. Only the load-and-store in- 
structions can access memory, and all 
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operations on data are register-to- 
register. 

All the instructions are conditional: 
that is, they include a test that must 
be true before they will execute. The 
first 4 bits of each op code are used 
to select one of 16 possible condi- 
tions. This reduces the number of 
branches required in a program be- 
cause branches reduce the efficiency 
of pipelining. When a program takes 
a branch, it has to throw away the next 
(already fetched and decoded) in- 
structions; this causes а time- 
consuming break or "bubble" in the 
pipeline. You can write many pro- 
grams without branches using this 
"skip-on-test'" feature, which is avail- 
able in every instruction. 

The ARM has only two addressing 
modes: base-relative and program- 
relative. However, you can easily syn- 
thesize other modes from these. Base- 
relative mode permits either a 12-bit 
immediate value or a second regis- 
ter—in each case shifted if necessary 
by the barrel shifter—to be used as 
the offset. The result of this offset 
operation may be optionally rewritten 
to the base register—signaled by turn- 
ing on a "rewrite" bit in the instruc- 
tion. Since offsets may be positive or 
negative, it's easy to get the same ef- 
fect as the 68000's pre- and post- 
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automatic decrement and increment 
modes. 

The ARM's barrel shifter is also 
used for arithmetic and logical shifts 
and (without programmer involve- 
ment) to align data words and to ex- 
tract fields from instructions. As an 
example, to multiply a. number in a 
register by 17, ARM could add the 
number to itself shifted leftfour times 
and could do it in a single clock tick. 

Branches use a 24-bit offset that 
allows branching to anywhere in 
memory. There are no separate long 
and short jumping instructions and no 
reason to want them, as they would 
save neither space nor time. If you set 
the optional "link" bit in the branch 
instructions, register 15 (the program 
counter) is copied into register 14 as 
a return address so that jumps and 
subroutine calls and returns are ac- 
complished by the same instruction. 

All ARM instructions can be ex- 
ecuted in one clock tick, except for 
the load-and-store multiple-register in- 
structions, which require one tick per 
register. These load-and-store multi- 
ple-register instructions provide a fast 
way of saving the processor state and, 
therefore, very efficient context 
switching for procedure calls in high- 
level languages. 

Figure 1 is a block diagram that 
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INSTRUCTION TRAP | conorrion BIT | PRIORITY DATA 
SKIP CONTROL SEQUENCER COUNTER ENCODER CONTROL 
INSTRUCTION BUS 
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Figure |: Block diagram of the 32-bit data path through the ARM chip and some of ARM's main functional units. 


shows the 32-bit data path through by a single control unit, as in conven- array in which the instructions are 
the ARM chip and some of ARM's tional processors, but by a number of hard-wired. There is no microcode 
main functional units. The flow of data separate functional units. The instruc- ROM (read-only memory); indeed 
through this pathway is not controlled tion decoder is a programmable logic (continued) 


All from Logical Devices. Compare features, compare 


Choose from a complete, full- price; then make the Logical 
featured product line of stand- choice. 
alone or PC driven units —_- eur 
designed to meet your every IT'S LOGICAL 
PROM, EPROM, EEPROM, PLD, — Oe 
& PAL* development and For details, write or call: 
production need; including 1321 NW 65th Place, 
reasonable prices. Fort Lauderdale, FL 33309; 
(305) 974-0967 
*PAL is a registered trademark of toll free 800-EE1-PROM 
Monolithic Memories Inc TELEX 383142 
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there is no microcode. Bits in the ac- 
tual instruction word provide most of 
‚ the control information. 

ARM may fetch an instruction from 
memory while the previous instruc- 
tion is being decoded and that in- 
structions predecessor is finishing 
execution in the ALU (arithmetic logic 
unit). This state of affairs, which maxi- 


mizes processor throughput, persists 
as long as ARM is performing register- 
to-register operations consecutively 
without branching. The load-and-store 
architecture pays dividends in pipe- 
line efficiency. Acorn has measured 
ARM's maximum processor-to-mem- 
ory bandwidth (the rate at which it 
can transfer data) at 18 MHz. 


Atron's PC/AT Bugbusters 


Hardware-assisted Software Debuggers for Bullet-proof PCIAT-based Products 


A BUGBUSTER STORY 
Brad Crain, a project 
manager at Software 
Publishing (the people 
who developed both 
PFS:WRITE and PFS: 
FILE), relates the follow- 1 
ing: “Оп Friday, March - 
22, 1985, I was about to 4 
get on an airplane with 1 
7 
E 
% 


Jeff Tucker, who was co- 

author of PFS:WRITE 

with me, and fly to 

IBM's Boca Raton, Flor- | $$ 
ida facility, For a week, 42 
we had been unsuc- E 
cessfully tryingtoisolate “ 
а bug in a new software % 
product. In alast, desper- | % 
ation move, I set up ап 
early-Saturday morning 
appointment with 
ATRON. 

“Three of us walked 
through ATRON's door 
at 8:00 the next morning. 
Using ATRON's hard- 
ware-assisted debugging 
tools, we had the prob- 
lem identified and fixed 
by 10:30AM." 

Mr. Crain concludes: 
"We'd never have found 
the bug with mere 
software debuggers, which have the bad habit of getting 
over-written by the very bugs they're trying to find. It 
doesn't surprise me that almost all the top-selling soft- 
ware packages were written by ATRON customers. Now 
that they've broadened their PC family of debuggers to 
include a PC/AT debugging tool, those of us seriously 
into 80286 development are greatly relieved." 


ARE YOU TRYING TO DO SOMETHING SCAREY? 

Like developing your AT-based software product in the 
dark? Without professional debugging tools? 

Sevenof the ten top-selling software packages listed by 
the THE WALL STREET JOURNAL* were produced by 
ATRON customers. The PC PROBE"" bugbuster 
($1595) accounts for much of this success. Now that the 
PC/AT is the new standard for advanced commercial and 
scientific development, ATRON is proud to announce the 
AT PROBE" bugbuster ($2495). It has even more 
debugging capabilities than the PC Probe. 
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HOW BUGBUSTERS KEEP YOU FROM GETTING SLIMED 
The AT PROBE is a circuit board that 
n plugs into your PC/AT. It has an 
umbilica] which plugs into 
PF те your 80287 socket and 
= monitors all processor 
к= activity. 

| Since AT PROBE can 
trace program execution in 
real time, and display the 
last 2048 memory cycles, 
you can easily answer the 
questions: "How did I get 
here?" and “What are the 

interrupts doing?" 

It can solve spooky 
debugging problems. 
Like finding where 
your program over- 
writes memory or I/O - 
impossible with soft- 
ware debuggers. 

You can even do 
source-level debugging 
in your favorite lan- 
guage, likeC, Pascal or 
, assembler. And after 
* your application is 
debugged, the AT 
PROBE's perfor- 
mance-measurement 
software can isolate 
your application's 
bottlenecks. 

Finally, the AT PROBE has its own 1-MByte of mem- 
ory. Hidden and write-protected. How else could you 
develop that really large program, where the symbol 
table would otherwise demand most of your PC/AT 
memory. 


BORLAND'S PHILIPPE KAHN: “THERE WOULDN'T BE A 
SIDEKICK" WITHOUT ATRON'S DEBUGGERS.” 

So why waste more time reading though your program 
listing forthe ten thousandth time, trying to find why your 
program starts howling with every full moon. Be like 
BORLAND, get your Atron bugbuster today and bust 
bugs tomorrow. 


e 
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THE DEBUGGER COMP ANY 
20665 Fourth Street @ Saratoga. СА 95070 408/741-5900 


WSJ, June 24, 1985, reporting Softsel figures © 1985 hy ATRON. PC PROBE" and AT PROBE" ATRON. SIDEKICK'* Borland. IBM Corp. owns numerous tradeniuks. Ad by ТАВА, 
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The condition-sequencer and instruc- 
tion-skip units implement the skip-on- 
test feature. If the current instruction's 
condition test fails, the instruction is 
discarded without breaking the pipe- 
line.of following instructions. 

Acorn departs firmly from the 
Berkeley model, however, on the sub- 
ject of delayed branching. The 
Berkeley RISC avoids the problem of 
pipeline breaks by delaying branch in- 
structions; it redefines branches so 
that they take place after the next in- 
struction; thus, you can always safely 
prefetch the next instruction. Acorn 
was initially attracted to this idea but 
later rejected it because part of 
Acorn's design goal was to support 
virtual memory. 

A processor that works in a virtual- 
memory environment must have re- 
startable instructions; if a memory- 
accessing instruction—for example. a 
store—tries to access a part of mem- 
'ory that is not available, the memory 
manager will order an abort. When 
the processor receives an abort signal, 
it must restart the offending instruc- 
tion, having restored the: processor 
state and taken some appropriate 
remedial action. With a delayed 
branching scheme, this is difficult to 
do if an abort occurs while prefetch- 
ing the instruction following a branch. 

Acorns team instead chose the 
skip-on-test route and thus has made 
all the ARM instructions restartable. 
However, the hardware itself won't do 
all the repair work; it only preserves 
the information necessary so that 
user-supplied software routines can 
restore the processor state. 

ARM has achieved the desired short 
interrupt latency, partly thanks to the 
virtual absence of uninterruptible 
multicycle instructions and partly due 
to the presence of dedicated system 
registers that avoid the need to save 
user registers. 

ARM's extremely high processor-to- 
memory bandwidth is achieved by the 
wide nonmultiplexed data and ad- 
dress buses and the quite modest cy- 
cle time (150 nanoseconds) and there- 
fore does not need to employ expen- 
sive static-memory parts. The chip has 
control signals that can extract 30 per- 
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cent extra performance from cheap 
4-MHz dynamic RAMs (random-access 
read/write memories) by exploiting 
page-mode cycles. 


SOFTWARE 
Unlike most new chips ARM is 
already quite well supplied with soft- 
ware. Acorn has a small concurrent 
operating system running on the chip, 
derived from that on the BBC com- 
puter. Acorn showed me a BBC BASIC 
interpreter and a LISP compiler work- 
ing with a windowing full-screen edi- 
tor. Compilers for BCPL and Modula-2 
are also available, while C, Pascal, 
FORTRAN, and Prolog are all in the 
works to cater to the scientific and ar- 
tificial intelligence communities. 
Acorn's business division, one of 
the new departments that were set up 
after the takeover by Olivetti, is 
responsible for the design and 
manufacture of ARM, but it is rather 
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software engineer 
got to captain 


tight-lipped about current marketing 
plans. Clearly, Acorn will use ARM in 
future products, but it has not an- 
nounced any yet. Acorn has an- 
nouncedthat an evaluation board will 
be available soon and that it will be 
selling the chip to other OEMs (ori- 
ginal equipment manufacturers), 
several of whom have had evaluation 
units for some time. 


CONCLUSION 

The Acorn story nearly ended early 
in [985, when the City of London 
panicked and drove Acorns share- 
price (ie. stock price) down through 
the floorboards during the post- 
Christmas computer-sales holocaust. 
The Italian company Olivetti rescued 
Acorn and now has a majority share- 
holding. Informed rumor contends 
that the Olivetti people didnt know 
about the ARM project when the 
rescue was first launched; if that is 


true, they must have been pleased 
when they found out. 

In ARM, Acorn/Olivetti has one of 
the first commercial RISC processors 
in the world and an exceptionally able 
one. ARM could revolutionize the per- 
formance of even modestly priced 
home computers. It represents a strik- 
ing vindication of the RISC philosophy 
in terms of performance, the time it 
took to develop, and its ease and low 
manufacturing cost. 

Regular readers of this column may 
have noticed that I'm a bit of a nut for 
RISC processors, and it's a source of 
some vicarious pride to me that by 
the time you read this column, three 
powerful examples of the breed, all 
designed in Britain, will be available. 
In addition to Acorns ARM announce- 
ment, the INMOS Transputer was 
launched on October I, 1985, and the 
first Metaforth MFI6LP has been 
delivered. m 


What use is 68000 power 
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You can with the U-MAN! 


the lunar landing 
module. 


The Computer Museum is a lot more than a collection of 
the most famous machines in the history of information 


processing, it's also a lot of fun. 


For more information, or to become a Museum Member, 
write The Computer Museum, or call (617) 423-6758. 


The Computer Museum 
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Theres something in it for everyone. 
300 Congress Street, Boston, MA 02210 
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editor, filer, many utilities. 
в PASCAL 
| ® FORTRAN 77 
* BASIC 
* Advonced Developers 
Tool Kit including 68000 
Assembler 
CP/M 68K with editor, 
many utilities, 68000 
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s PASCAL MT Plus 
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| equipped sysiem* expand- 


Look at these languages and tools available for the 
programmable 68000 power U-MAN Series 1000 supermicro 


* 192K RAM 
68000 (ОМНг) ond 6809 
Ошо! BOOK floppies 
Clock & limes 
Two serial ports 
Centronics port 
Sound generotor 
Speech synthesiser 
10 bit A/D 
16 porollel І/О lines 


Keyboard ond 
4 slot exponsion system. 
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Although the big software 
houses have their parts ta 
play we believe indi- 
viduals con still moke o big 
contribution to the softwore 
scene. If you've o program 
bursting іо get mode, 
needing 68000 power or 
DARA Nel detur ive USO 
call -- we con offer up to 
40% off for a bono fide 


Note that allthe CP/M68K 
languages con use what- 
ever RAM is installed — 
unlike CP/MB6 and 
MS-DOS where the limitis 
usually only 64K, 
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Counts for Feb. & Morch. 
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MASTERBYTE 
Computers of New York 
19 W. 34th St., Suite 815 

New York, NY 10001 
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SOME THINGS CAN 
NEVER BE SHARED 
OTHER THINGS 
SHOULD BE. 


he people who make data- 
base software have some 
strange logic. They tell you 
information is the most valu- 
able thing in the world. And then they 
design their products for single-user 
systems. Which means that every time 
different people actually need to use 
your data, they have to stand in 
line for it. 


INTRODUCING 
R:BASE" 5000 MULTI-USER. 


At Microrim, we have a much 
better idea of the way offices work. So 
weve developed a multi-user version 
of R:base 5000 that lets users update 
their database while other people 
analyze it. And we've made this new 
version fully compatible with our single- 
user version. Which means any appli- 
cation you develop on the single-user 
version today can be run on our multi- 
user version tomorrow. 


DATAPRO RANKS 
R:BASE 5000 #1. 


Of course, we gave the multi- 
user version all the features that 
convinced the Datapro Research 
Corporation to rate our single-user 
version as the best DBMS on the 
market. But we've also designed it to 
make optimum use of all the extra 
capabilities offered by the IBM PC 
Network (IBM PC DOS 3.1). To opti- 
mize data sharing, R:base 5000 Multi- 
User takes full advantage of the front 
end processing power of the PC. As 


a result, multiple users will be able to 
work with the same database at the 
same time. 

While editing, data integrity is 
protected by a locking mechanism 
that operates at the item level. This 
important feature lets the other users 
work with columns and rows of the 
same table. Instead of making them 
wait around for the other guy to finish 
his editing job. 


SEE FOR YOURSELF. 
1-800-547-4000. 

The full price is $1500, complete 
with three sets of documentation. But 
if you believe in common sense as 
much as we do, you won't make a 
decision this big till you get your hands 
on a copy and see for yourself. And 
that's just what we'd like you to do. 

For only $50, we'll send you a copy of 
the program that has all the features, 
one set of documentation, and all the 
functionality of the full product, except 
for limitations on the numbers of rows, 
columns and tables. 

Just call 1-800-547-4000 and ask 
for Dept. 888. From Oregon, or outside 
the U.S., call 1-503-684-3000, Dept. 
888. Orheadstraight for a leading soft- 
ware store or computer dealer. 

And see — 
how nice it is 
to take advan- 
tage of infor- 
mation. [nstead 
of taking turns 
at it. 


R:BASE 5 000 — 
MULTT-USER 


FROM MICRORIM 
IT ALL COMES DOWN TO COMMON SENSE. 


10096 compatible with {BM XT, AT, and PC protocols. Doesnot support IBM 36. 
BM isa trademark of International Business Machines, Inc 
Datapro Report on Microcomputers is published monday by Data apro Research Corporation, 
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ADVANCED PHONE SYSTEM 
WILLSAVE 
YOU ABUNDLE. 


AT&T'S SYSTEM 75 DELIVERS BIG BUSINESS 
CAPABILITIES ON ASMALL BUSINESS BUDGET 


For smaller businesses with big ambitions, AT&T's System 75 is the 
one to grow with. 

With so many advanced features, you probably thought you couldn't 
afford it. But you can. Simply buy what you need now and then add to it as 
your company grows. You won't have to buy equipment you're not ready 
for. Or worry about suddenly outgrowing the system. T | 


Built-in Savings © 
Once in place, System 75 puts operational costs in » NS 
line by letting you control the system yourself. — а U 
There are over forty cost-saving features that ~a ы ^ VES 
are standard. Call Detail Recording = а \ | 


s 


gives you a record of all calls made AZ. Y XY iC)» 
and allows you to bill users. m SS Q3 - 
And Automatic Route ял т. «av ZB 
Selection instantly лы ТА 2 e 

channels all » SER SA > 4 


Koh o ра | long-distance 
AL Я. A calls oven the least 

54 » 3 - xpensive route without 
"М „м, you ever having to tell it to. 
idding and rearranging equipment 
can also be accomplished quickly and 
inexpensively because you ean do it yourself. 


Watch Your Savings Grow 
Later on, as your business grows, so will System 75. 
lular design enables you to add telephones and additional 
features when needed. You can also add data capabilities, PCs, 
‘computers, and peripherals without having to rip apart your office dnd 
end afortune onrewiring and installation. A single wiring scheme handles 
| communication, both voice and data, and supports all AT&T telephones, 
computers, and peripherals. 
inally, consider how well your investment is protected in years to come. 
An AT&T team will custom-design and install the system. With one of the 
largest service forces in the industry behind it, you'll get prompt service 
whenever and wherever you need it. 
Withallthese cost-saving features, the question isn't whether you can 
afford to buy AT&T's System 75. It's whether you can afford not to. 
For more information, call AT&T's Small Business Connection. 


1 800 247-7000. 
©1985 AT&T Information Systems — The rig ht choice. 
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Robert T. Kurosaka teaches 
mathematics in the Massachusetts 
State College system. He invites 
your correspondence co BYTE. 
POB 372. Hancock, NH 03449. 


MATHEMATICAL 
RECREATIONS 


Euclid s Algorithm 


examined fractions that form repeating 

decimals. This month, | am going the 
other way and will look at how to represent 
repeating decimals as fractions. | concluded 
the November column with a presentation 
of the algorithm for converting repeating 
decimals to fractions. This month's column 
will include a program to implement that 
algorithm, which is shown in figure |, 

The most irritating part of the algorithm 
is step 5, reducing the fraction to lowest 
terms. Just how do we do that? First, we 
must find a common divisor, an integer that 
divides into both the numerator and the de- 
nominator. (For this column, "divides into" 
also implies "without remainder.’) Although 
24/30 can be reduced to 12/15 by dividing 
the numerator and denominator by 2, we 
must reduce again to 4/5 by dividing 
through by 3. However, I'm sure we all saw 
that the greatest common divisor (GCD) was 
6 and reduced the fraction in one step. As 
the numerator and denominator get larger, 
it becomes more difficult to determine what 
divides into them. 

There are a surprisingly large number of 
folkways for finding divisors of large num- 
bers. Everyone knows that a number is 
divisible by 2 if its last (rightmost) digit is 
divisible by 2. A number is divisible by 4 
if the last two digits are divisible by 4. For 
example, 7536 is divisible by 4 since 36 is 
divisible by 4. This basic pattern can be ex- 
tended to higher powers of 2: A number is 
divisible by 8 if its last three digits form a 
number divisible by 8, and so on. 

Similarly we all know that a number is 
divisible by 5 if it ends in O or 5. A number 
is divisible by 25 if its last two digits are 
divisible by 25, by 125 if the final three-digit 
number is divisible by 125, etc. 

As | mentioned in the last column, 2 and 
5 are special cases in base 10, so it’s not 
surprising that we can't generalize this to 
numbers other than powers of 2 and 5. 
However, there are some methods for other 
numbers. I'll briefly run down the list of 


{ n my last installment in November, 1 


techniques for other numbers up to 9. 

A number is divisible by 3 if the sum of 
its digits is divisible by 3. For example, 
312,798 is divisible by 3 since 3+1+2+7+9 
T8230. Further, itis divisible by 6 because 
any even number that is divisible by 3 is 
divisible by 6. A number is divisible by 9 
if the sum of its digits is divisible by 9. Thus, 
312,798 is not divisible by 9, but 312,795 
is (2-1 -2- 74-94-5227). 

The test for divisibility by 7 is rather amus- 
ing: "Detach" the last digit and double it, 
then subtract the result from the rest of the 
number. If the answer is divisible by 7, the 
original number is divisible by 7. For exam- 
ple (not that this method needs any clarifi- 
cation), to test 378, we detach the 8 and 
double it, then subtract 16 from 37. Since 
the answer, 21, is divisible by 7, so is 378. 
Try a larger number, 33,929. Detach the 9, 
double it, and subtract from 3392, giving 
3374. Now, is 3374 divisible by 7? You don't 
know? Apply the test to 3374. (Why is no 
one laughing?) 

Before giving up on these strange tests, 
lets look at II. The divisibility test for 11 
is a bit complicated but rather impressive. 
Add every other (alternate) digit in the 
number; add the remaining digits; if the dif- 
ference of the two sums is divisible by 11, 
the number is divisible by 11. In 9,370,845, 
the first sum is 9+7+8+5=29, and the sec- 
ond sum is 3+0+4=7. Since their dif- 
ference, 22, is divisible by II, the entire 
number is divisible by 11. Note also that the 
sum of all the digits is 36, which is divisible 
by 9, and that the number ends in 5. Hence, 
with simple eyeballing, you can be the hit 
of the party by announcing that 9,370,845 
is divisible by 495 (II x9x5). 

Similar to our last example, you can deter- 
mine that a number is divisible by 100 by 
applying our rules for divisibility by 4 and 
25. (What? You have an easier way?) Well, 
perhaps you're beginning to feel that we 
need a more general method for finding 
common divisors of fractions. Our first im- 

(continued) 
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pulse is to use prime factorization. 
1. Let x equal the decimal: 0.7363636. .. This is certainly a correct approach, 
2 RIP р equate y o ala a but most prime-factorization subrou- 
ЦА ны” پا‎ tines are cumbersome or time-con- 
3. Subtract 1. from 2. 729 
4. Solve for x 729/99 = 729/990 suming. | will show you a delightfully 
5. Reduce the fraction = 81/110 direct method of finding the GCD of 
two numbers that is easily pro- 
grammed and requires no guessing, 
no trial and error, and no prime fac- 
torization. This remarkable method is 
called Euclid's algorithm. 
(a) Let us reduce the fraction 
1581/1734. The steps are 


1 


|. Divide the larger number by the 
1581 | +734 smaller. In figure 2a, 1734/1581 =1 
1501 with a remainder of 153. 


2. |f the remainder is not 0, divide the 
153 divisor by the remainder. In figure 2b, 
1581/153=10 with a remainder of 51. 


Figure 2: Step-by-step application of Euclid's algorithm to the problem of finding the 3. Repeat step 2 until a 0 remainder 


greatest common divisor of 1734 and 1581. occurs. In figure 2c, 153/51 =3 with a 
nrc m NN a C 
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The last divisor is the GCD of the two 
numbers (most texts call it the last 
nonzero remainder). In figure 2c, the 
last divisor is 51. Therefore, the GCD 
of 1581 and 1734 is 51. And, sure 
enough, the fraction reduces to 31/34. 
An obvious but necessary remark: If 
the GCD is I, the two numbers are 
relatively prime; the fraction is already 


EUCLID 


expressed in lowest terms. 

Listing | offers a program that 
reduces a fraction to lowest terms by 
Euclid's algorithm. |Editor’s note: The 
Microsoft BASIC listings in this column are 
available for downloading from BYTEnet List- 
ings at (617) 861-9764.) 

An annoyance related to reducing 
fractions arises when adding or sub- 


tracting fractions with unequal de- 
nominators. We need to find the least 
common denominator (LCD). Before 
finishing our cyclic decimal-to- 
reduced-fraction routine, let's take a 
side trip to shine some light on LCDs. 
In 1/9-- 5/12, we see that the LCD is 
36. But precisely what are we seeing? 
(continued) 


Listing 1: A BASIC program using Euclid's algorithm to reduce a fraction to its lowest terms. The routine begins at line 310 
so that, when listing 3 is merged with it, the unnecessary lines (310 to 410) are overwritten. 


310 BREMEN ZEE EEUU. ke ok KER ИЛИ ИЛИ ЛИ ИЛ RAKE 


320 '* 
330 '* 


EUCLID'S ALGORITHM FOR GREATEST COMMON DIVISORS 
BY ROBERT T. KUROSAKA 


340 теаннаеввевтечаиатавеанераааа т таеткаграоштагееввазлазесгзтенсеретктагжзттезфийфчтезейшефш 


350 CLS 


360 PRINT “This program calculates the greatest common divisor” 


370 PRINT "о! a positive fraction” 


380 PRINT “апа reduces the fraction to lowest terms.” 


390 PRINT :PRINT 


400 INPUT “ENTER THE FRACTION'S NUMERATOR";NUM:NUM = ABS(NUM) 
410 INPUT "ENTER THE FRACTION'S DENOMINATOR"';DEN:DEN = ABS(DEN) 


420 DIVISOR x NUM:DIVIDEND = DEN ‘SAVE ORIGINAL VALUES FOR LATER DISPLAY 


430 REM IF EITHER TERM IS NOT A WHOLE NUMBER, CLEAR THE DECIMAL. 
440 IF DIVISOR« »INT(DIVISOR) OR DIVIDEND « >INT(DIVIDEND) THEN DIVISOR = DIVISOR" 10: 

DIVIDEND = DIVIDEND’ 10:NUM = DIVISOR:DEN = DIVIDEND:GOTO 440 
450 IF DIVISOR > DIVIDEND THEN SWAP DIVISOR, DIVIDEND 


460 WHILE DIVISOR>0 


470 QUOTIENT = INT(DIVIDEND/DIVISOR) 

480 REMAINDER = DIVIDEND - DIVISOR * QUOTIENT 
490 DIVIDEND = DIVISOR:DIVISOR = REMAINDER 
500 WEND 


510 PRINT :PRINT 


520 PRINT "THE FRACTION ";NUM;‘7"':;DEN;" HAS А ОСО OF ";DIVIDEND 
530 IF DIVIDEND = 1 THEN PRINT "THE FRACTION IS ALREADY IN LOWEST TERMS.”:GOTO 


560 
540 PRINT "THE REDUCED FRACTION IS: *NUM/DIVIDEND;"' /;DEN/DIVIDEND; 
550 IF DEN/DIVIDEND = 1 THEN PRINT " = '5SNUM/DIVIDEND 
560 END 
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The LCD is the smallest integer that 
is evenly divisible by both denomina- 
tors. To put it another way, the LCD 
is the least common multiple (LCM) of 
the denominators. While any com- 


mon multiple of 9 and 12 will suffice 
for adding the fractions (e.g. their 
product, 108), we prefer the least 
value because it will simplify reduc- 
ing the fraction later. 


Figure 3: Finding the least common multiple of three numbers using triple division. 


With larger denominators, the task 
of finding the LCD becomes increas- 
ingly difficult. In 5/12 and 3/14, itis not 
easily seen that the LCD is 84. Many 
methods have been devised for find- 
ing the LCD, most of which require 
prime factorization. One rather mys- 
tical method works for any number of 
denominators. 

Suppose we want the LCM of 9, 18, 
and 24. Find a common divisor for all 
three numbers, if possible. If not, find 
a common divisor for any two of 
them, if possible. (If not, the numbers 
are relatively prime: the LCM is mere- 
ly the product of the three numbers.) 


Listing 2: A BASIC program to find the least common multiple of a set of numbers using Euclid's algorithm. 


10 ieee eee HH RTE AAT aaah ae eee a її 


20 iw 
30 '* 


LEAST COMMON MULTIPLE ALGORITHM 
BY ROBERT T. KUROSAKA 


” 


40 Pee AAA RAE AEA TERRE ей кте йЕғийл AAA 


50 CLS 


60 PRINT "This program calculates the least common multiple" 


70 PRINT "of a set of positive integers.” 


80 PRINT 


90 INPUT "HOW MANY INTEGERS ARE ІМ THE SET';TERMS:TERMS = INT(ABS(TERMS)) 


100 IF TERMS «2 THEN 400 


110 REM NUMBER ARRAY HOLDS THE SET OF INTEGERS FOR WHICH THE LCM IS SOUGHT. 


120 DIM NUMBER(TERMS) 


130 PRINT :PRINT "ENTER THE INTEGERS ONE AT A TIME." 


140 FOR I2 1 TO TERMS 
150 INPUT NUMBER(I) 
160 
170 
180 NEXT | 

190 REM BEGIN LCM PROCEDURE. 


200 LCM=NUMBER(1) 
210 FOR 1=2 TO TERMS 


220 


NUMBER(I) = INT(ABS(NUMBER(I)) 
IF NUMBER(|)=0 THEN PRINT "ILLEGAL ENTRY.":GOTO 150 


"THE LCM OF A SINGLE NUMBER IS ITSELF. 


REM FIND GCD OF ACTIVE ENTRY AND WHAT PRECEDED IT (GCD WILL BE STORED 


IN 'DIVIDEND' BECAUSE LINE 290 ASSIGNS LAST VALID DIVISOR TO DIVIDEND). 


230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 NEXT | 

340 PRINT :PRINT 


WHILE DIVISOR>0 


WEND 


DIVISOR = NUMBER(I:DIVIDEND = LCM 
REM LINES 250-300 ARE THE SAME AS 450-500 OF THE GCD ROUTINE. 
IF DIVISOR» DIVIDEND THEN SWAP DIVISOR,DIVIDEND 


QUOTIENT z INT(DIVIDEND/DIVISOR) 
REMAINDER = DIVIDEND - DIVISOR*QUOTIENT 
DIVIDEND = DIVISOR:DIVISOR = REMAINDER 


LCM = NUMBER(I)* LCM/DIVIDEND 
REM THE LAST LCM WILL BE LCM OF ALL THE ENTRIES. 


350 PRINT “THE LEAST COMMON MULTIPLE OF": 


360 FOR |=1 TO TERMS 
370 PRINT NUMBER(); 
380 NEXT I 

390 PRINT "IS';LCM 

400 END 
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We will perform a triple division on 
these three numbers. In figure 3a, we 
divide the common divisor 3 into all 
three numbers. Note that we did not 
divide the first two numbers by 9 
because our precedence of rules re- 
quires us to first look for divisors of 
all the numbers. 

Next, we repeat the procedure for 
the three quotients: 3, 6, and 8. The 
first two are divisible by 3 again (figure 
3b). Important: If the divisor does not 
divide into a particular number, mere- 
ly copy the number. In figure 3b, the 
8 is brought up. This procedure is 
repeated until all the quotients are Is. 
In figure 3c, the 2 and 8 are divided 
by 2, with the | being brought up. 


Finally, in figure 3d, we divide by 4: 


and obtain all 15 in the quotients. The 
LCM is the product of all the divisors 
used. That is, the LCM of 9, 18, and 
24 is Зх3х2х4-72. 

You might enjoy trying to write а 
program to implement this method. 
There is, however, yet another method 
for finding the LCM, and, not surpris- 
ingly, it employs Euclid's algorithm. 

The LCM of two numbers a and bis 
the product of the numbers divided 
by their GCD. That is, LCM(a,b)= 
axblGCD(a,6). This becomes apparent 
if we look at a simple example: 10 and 
14. Their product, 140, is a multiple, 
but it isn’t the smallest one. Since 
10-2х5 and 1422x7, their LCM 
needs only 2x5x7, while their prod- 
uct is 2x5x2x7. Dividing by their 
GCD of 2 eliminates the overlap. In 
the language of elementary set 
theory, the LCM is the union of the 
two sets of factors. The formula above 
instructs us to "add" the two sets 
together and then “subtract” their 
intersection. 

Since we already have the GCD pro- 
gram, we are only one step away from 
finding the LCM of two numbers. 
That's the good news. The bad news 
is that this method works only with 
two numbers at a time. To find the 
LCM of three or more numbers (say, 
8, 10, and 14), we first find the LCM 
of 8 and 10 (40) and then find the 
LCM of 40 and 14 (280). This is no 
problem for a computer, but you may 
feel that it is less efficient than our 


| use strings, of 
course, because you 
can't directly enter 
a repeating decimal 
into the computer. 


triple-division approach. Anyway, 
listing 2 presents my version of the 
LCM routine using Euclid's algorithm. 

Finally, we are ready to return to our 
initial problem of converting a 
repeating decimal to a fraction. Listing 
3 shows my routine for doing steps | 
through 4 of figure 1. The program is 
mostly a lot of string-handling. | use 
strings, of course, because you can't 
directly enter a repeating decimal intc 
the computer. So I use a “__” to 
signify where the cyclic part begins 
and enter the number through one 
iteration of the cycle. This is 
analogous to the way of writing 
repeating decimals like 0.333... as 
0.3. Not only are you unable to enter 
repeating decimals into the computer, 
the computer is unable to hold any 
infinite series. However, the point of 
step 3 is to get rid of the cyclic part. 
All of the action in the method hap- 
pens in the nonrepeating part and the 
first iteration of the cycle. So that is 
all that we use in our program. 

The only really interesting part of 
this routine is in line 420. After I finc 
the value of the unreduced fraction's 
numerator and denominator, | convert 
the values into strings and then back 
to numbers. Why? 

When I first tried writing the routine 
in listing 3, | used the number 0.7 s€ 
as one of my test cases. The routine 
displayed the numerator value as 72.9 
and the denominator value as 99. 
However, when І merged the routine 
with listing 1, | got strange results. It 
seems that Microsoft BASIC's guard 
digits were nonzero, so when the GCD 
routine tried to clear the decimal from 
the 72.9, the fraction became 7.29x 


(continued) 
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Listing 3: A BASIC program to convert a cyclic decimal number into an unreduced fraction. You can merge this program 


with listing | to make a complete implementation of the algorithm in figure 1. 


10 Ve se moe oe oe oe o oe oe eoe еййейй е eee eoe o eee RR eoe oe eee o or fede oe eon Roe oO e ox e x x ИЙ 


20 '* REPEATING DECIMAL TO FRACTION CONVERTING ROUTINE 5 
30 '* B Y ROBERT T. KUROSAKA ” 
40 Dee RARER ARERR AERA AEE RARE AAR RRR Ей ЖА O OU Ok OU йл ИЯ ok ай 
50 CLS 


60 PRINT "This routine can be used with the greatest common denominator” 
70 PRINT "program. Load the GCD program, then MERGE this routine into it.” 
80 PRINT “Тһе MERGEd program is designed to determine the reduced fractional" 
90 PRINT "representation of a repeating decimal. :PRINT 
100 PRINT "То ENTER a repeating decimal:”’: 
PRINT " Туре the nonrepeating part, then a ‘__’ before the cycle.” 

110 PRINT "For example, 1.2. 345 is the proper entry for 1.2345345345..." 

120 PRINT "Тһе decimal should always precede the '__', ie., .333.... is entered”: 
PRINT "ав. 3'. Reversing the '.' and ‘__’ will cause an error. :PRINT 

130 INPUT "ENTER REPEATING DECIMAL";NUMBER$ 

140 REM NONREPEATING PART OF NUMBER IS THAT PART UP TO ".. ". VAL OPERATOR 
IGNORES ALL NUMBERS AFTER A NONNUMERICAL CHARACTER. THUS, IN 
1.2__345, VAL(' 1.2. 345”) WILL BE 1.2, ETC. 

150 NONREPEATING.PART = ABS(VAL(NUMBER$)) 

160 REM DEFINE A MORE READABLE FUNCTION TO USE FOR THROWING THE LEFTMOST 
CHARACTER OF A STRING AWAY. 

170 DEF FNDROP.LEFTS$(A$) = RIGHT$S(AS,LEN(AS) — 1) 

180 REM FIND DECIMAL POINT 

190 WHILE LEFTS(NUMBER$,1) <> "." 

200 NUMBERS = FNDROP.LEFTS(NUMBER$) 

210 WEND 

220 NUMBERS = FNDROP.LEFT$(NUMBER$) 

230 REM FIND OUT HOW MANY DECIMAL PLACES THE REPEATING CYCLE IS OFFSET FROM 
THE DECIMAL POINT. 

240 WHILE LEFTS(NUMBER$,1) <> " " 

250 OFFSET = OFFSET+ 1 

260 NUMBERS = FNDROP.LEFTS(NUMBERS) 

270 WEND 

280 REM THROW AWAY REPEATING PORTION MARKER, “__” 

290 NUMBERS = FNDROP.LEFTS(NUMBER$) 

300 REM HOW MANY DECIMAL PLACES ARE IN THE CYCLE? SINCE THE REPEATING CYCLE 
IS EVALUATED AFTER THROWING AWAY THE DECIMAL POINT, MULTIPLY BY 
10^ - (TOTAL NUMBER OF PLACES TO THE RIGHT IT SHOULD BE SHIFTED). 

310 CYCLE.LENGTH = LEN(NUMBER$) 

320 REPEATING.CYCLE  VAL(NUMBERS$)* 10^ - (OFFSET + CYCLE.LENGTH) 

330 REM NUMBER = NONREPEATING PART + REPEATING CYCLE. SINCE THE FIRST 
ITERATION OF THE CYCLE IS THE ONLY ONE THAT DOES NOT CANCEL ON 
SUBTRACTION, ONLY USE IT. 

340 NUMBER = NONREPEATING.PART + REPEATING.CYCLE 

350 REM "CLEARED.NUMBER IS THE VALUE OF THE SUBTRACTION THAT DOES AWAY WITH 
THE INFINITE CYCLE (STEP 3 IN THE BYTE ARTICLE ALGORITHM). 

360 CLEARED.NUMBER = NUMBER" 10^ CYCLE.LENGTH - NONREPEATING.PART 

370 REM NOW, ASSIGN THE VALUES OF THE NUMERATOR AND DENOMINATOR TO THE 

| VARIABLE NAMES USED IN THE GCD ROUTINE. 

380 NUM = CLEARED.NUMBER:DEN = 10^ CYCLE.LENGTH - 1 

390 REM | CONVERT NUM AND DEN TO STRINGS AND THEN BACK TO CLEAR THE GUARD 
DIGITS IN THE NUM AND DEN VARIABLES. SEE BYTE ARTICLE FOR DETAILS. 

400 NUM$=STRS(NUM):DENS = STRS(DEN):NUM = VAL(NUM$):DEN = VAL(DENS) 

410 PRINT "THE EQUIVALENT UNREDUCED FRACTION IS:”;NUM;''/"';DEN 


107 before the decimal-clearing 
routine gave up in disgust. By convert- 
ing the values calculated in listing 3 
to string values, І clear the guard-digit 
garbage out of the numerical repre- 
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sentation. When | then reconvert the 
values into numbers, the GCD routine 
functions properly. 

As always, | welcome your com- 
ments, criticisms, and suggestions. I've 


been getting some interesting mail on 
previous columns and will devote 
some space in an upcoming column 
to some of the more interesting in- 
sights. 8 


CIRCUIT CELLAR FEEDBACK 


Conducted by Steve Ciarcia 


MUSEUM CONTROL 


Dear Steve, 

| have used the BSR X40 system to con- 
trol a museum exhibit. One problem ! en- 
countered, which an engineer at BSR con- 
firmed, was that the lamp modules would 
not properly control low-wattage light 
bulbs (25 watts or less). Do you have any 
ideas about how 1 can get around this 
problem cheaply? 

Also, what happens if two controllers 
send commands at the same time? For ex- 
ample, controller x sends an ON command 
to unit A3 at the same time controller y 
sends an OFF command to unit B2. 
Wouldn't a hopelessly jumbled signal 
result? 

TIMOTHY S. GOODFELLOW 
Raleigh, NC 


Your letter does not state what prob- 
lems you experienced with lamp 
modules controlling low-wattage bulbs, 
so it is hard to give you an exact answer. 
During development of the Home Run 
Control System (April through June 1985), 
1 did a lot of testing using a 7-watt night- 
light, and the lamp modules were able 
to turn it on, off, and dim it correctly. 
Perhaps BSR has improved the modules 
since you experienced the problem. One 
solution would be to use higher-wattage 
bulbs and dim them to the level that you 
want. (The Home Run system can do this 
for you automatically.) 

You are quite right that two BSR con- 
trollers transmitting simultaneously 
would result in a jumbled signal. The BSR 
works by sending bursts of 120 kHz at 
2.778-millisecond intervals in a pattern 
that the modules decode. (See my arti- 
cle in the May 1985 BYTE for details on 
BSR operation.) If a second controller 
starts transmitting after the first has 
started, the timing between the pulses 
would be altered, and the modules would 
not be able to decode the signal.—Steve 


LOOKING FOR A UART 
Dear Steve, 


| am an electronics student who is plan- 


ning to build a scrolling LED display 
similar to your April 1984 project. 
| plan to use my 8085 minisystem with 


2K bytes of EPROM and IK byte of RAM. 
The user will be able to enter messages 
through an ASCII keyboard. Could you 
please let me know where | can purchase 
an inexpensive UART, sothat the message 
is transmitted serially to the display? 
Also, would the Hewlett-Packard "union 
jack l-inch" 16-character display be more 
cost-efficient and less complex to build 
than the one in your project? 
MICHAEL SARRETT 
San Francisco, CA 


You can purchase a UART from most 
of the mailorder electronics supply 
houses. The Intersil IM6402IPL costs 
$6.90 as Digi-Key part number 
NT5000-ND. Order from 


Digi-Key Corporation 
Highway 32 South 

POB 677 

Thief River Falls, MN 56701 
(800) 346-5144 


Any common-anode dot-matrix LED 
display can be used in place of the single 
LEDs used in my project as long as it has 
a sufficient dot matrix (5 dots per row by 
7 dots per column). The electronics can 
be modified to handle larger or smaller 
LED matrices.—Steve 


PARALLEL PROCESSING 


Dear Steve, 

In your article “Build the Microvox Text- 
to-Speech Synthesizer” (September and 
October 1982), you stated that the more 
sophisticated text-to-speech programs re- 
quired up to 80K bytes of memory, half 
of which contains words that are excep- 
tions to the rules. It has occurred to me 
that if such a program were implemented 
on a single microprocessor, even a fast 
and powerful one, the time required to 
generate speech would be prohibitive. 
Would it be possible to run several pro- 
cessors in parallel, one containing the 
rules and several others containing words 
that are exceptions to the rules? 

Also, in “The Lisner 1000" (November 
1984), the caption for photo 4 states that 
64 concurrent available words form a 
reasonable search vocabulary. Are more 
possible? If not, could parallel processing 
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be used to overcome this problem? 
ALAN ADEN 
Camp Point, IL 


Parallel processing is the wave of the 
future. Supercomputers are rapidly ap- 
proaching the upper limit of speed for 
a single processor, and the only way to 
solve a problem any faster is to put 
several processors to work on the prob- 
lem in parallel. The way to accomplish 
this in the manner you suggest is feasi- 
ble but may not gain much speed. Look- 
ing up an item in a sorted table can be 
done rapidly by using a binary search 
and even faster if a technique called 
hashing is used. A table having 8000 en- 
tries would require 13 tests to find the 
desired word. Splitting the table in half 
and putting each half on a separate pro- 
cessor would reduce the number of tests 
to 12 on each processor—not much of a 
gain. The greatest gain would be to have 
one processor performing a text-to- 
speech algorithm while a second one 
searches for the word. If the word is 
found in the search, the text-to-speech 
algorithm would be stopped and the 
word from the table fed into the synthe- 
sizer. 

Your second idea of applying parallel 
processors to speech recognition could 
increase the number of words it could 
recognize almost linearly with the 
number of processors you have working 
on the input word. The only problem you 
might encounter would be when two or 
more processors think they have a match, 
and another processor would have to 
pick опе of the candidates.—Steve B 


Over the years | Rave presented many dif- 
ferent projects in BYTE. | Rnow many of you 
have built them and are making use of them 
in many ways. 

| am interested in hearing from any of you 
telling me what you've done with these projects 


or how you may have been influenced by the 
basic ideas. Write me at Circuit Cellar Feed- 
back, POB 582, Glastonbury, CT 06033, 
and fill me in on your applications. All letters 
and photographs become the property of Steve 
Ciarcia and cannot be returned. 


JANUARY 1986 * BYTE 403 


NEW SERVICES 


ORDERING DISKS OF BYTE LISTINGS 


Source-code listings in the form of text files 

of programs that accompany BYTE articles are now 
available from BYTE on disk. To order a disk 

of these listings for noncommercial purposes, 
indicate the issue (the first available is December 
1985) and the kind of disk below. Enclose a check 
or money order in the correct amount made out 
to BYTE Listings. All prices include postage. 


BYTE issue: 


COMMON 54-inch FORMATS 

(all cost $5 per disk in North America, $6 in 
Europe and South America, $7 in Asia, Africa, and 
Australia) 


O IBM PC 

О Apple II 51-inch DOS 3.3 
О Apple Il 5И-іпсһ ProDOS 
L] Commodore 64 

LJ Hewlett-Packard 125 

О Kaypro 2 CP/M 

Û TRS-80 Model III 

О TRS-80 Model 4 

LJ Texas Instruments Professional 
L] Zenith Z-100 

O Atari 


COMMON 34-inch FORMATS 

(all cost $6 per disk in North America, $7 in 
Europe and South America, $8 in Asia, Africa, and 
Australia) 


O Apple Macintosh 

O Atari 520ST 

L] Commodore Amiga 
ГІ Hewlett-Packard 150 
O Data General/One 


CP/M STANDARD 8-inch FORMAT 

($6 per disk in North America, $7 in Europe and 
South America, $8 in Asia, Africa, and Australia) 
O Single-sided single-density 
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OTHER FORMATS 

(all cost $6 per disk in North America, $7 in 
Europe and South America, $8 in Asia, Africa, and 
Australia) | 


Size Machine 
Û 8-inch 

Û 5%-inch 

Û 3^-inch 


SEND DISK TO: 


Name 

otreet 

CRY... State Or Province 
Postal Code Country 

Check or money order enclosed for S 


BULLETIN BOARDS IN CANADA 


Listed below are some Canadian computer bulletin 
boards that will carry program listings from BYTE. 
Programs are for noncommercial use in connection 
with BYTE articles only. There are no usage charges 
but you must pay your own telephone charges. 


Western Canadian Distribution Center (101 11112 
1016: St, Edmonton, Alberta, T5G 2A2) will be sup- 
plying listings to its member bulletin-board systems. 


Canadian Remote Systems, Toronto, Ontario, 
(416) 231-9202 


Edmonton, Alberta, (403) 454-6093 
Meadowlark, Alberta, (403) 435-6579 

Prince George, British Columbia, (604) 562-9519 
Regina, Saskatchewan, (306) 586-5585 
Winnipeg, Manitoba, (204) 452-5529 


In addition, BYTEnet Listings are available from or 
arrangements are being made with one or more 
system operators in the following nations: Australia, 
Canada, Chile, Denmark, France, Hong Kong, 
Ireland, Italy, Japan, Norway, Singapore, United 
Kingdom, Uruguay, and West Germany. Contact us 
at (603) 924-9281] for an up-to-date list. 


CLASSIC BYTE T-SHIRTS! 


$11- COMPUTER ENGINEERING 


a 7 1 


am = 


Three classic Byte covers — and boy, do they look 
great on this % sleeve “baseball shirt"! The vivid 
royal blue sleeves and neckline really complement 
the full-color design. And don’t mistake this for a 
rubbery patch that cracks and peels off after a few 
washings. This is true four-color process: the per- 
manent inks are silk-screened into the fabric, 
resulting in a beautiful, full-color image that lasts! 

You'll also appreciate the shirt itself: a real 


#T2 — SOFTWARE PIRACY 
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Software Piracy 


$13 - INSIDE IBM 
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heavyweight made of 5096 cotton, 5096 polyester. 
You'll enjoy cotton comfort in a tough, sporty shirt 
that keeps its crisp, fresh look through many wash- 
ings — with almost no shrinking! The price for each 
Classic Byte T-Shirt is only $12.50 ($11.50 each for 
3 or more). Be sure to include shirt size: C-(child 
10-12), S-(34-36), M-(38-40), L(42-44), XL-(46-48). 
Your order will be shipped within a week. 


nmm‏ س سے ت سے س م 


Please send me the following shirt(s) at $12.50 each, 
or $11.50 each for 3 or more. | have included $2 for 
shipping and handling ($5 overseas). 


[] VISA 
Card #: 
Exp. Date: 


Nama 


(Business): 


Г] | have enclosed check or money order. 


O MasterCard (J Free Brochure 


Ship my shirt(s) to: 


Mail this coupon to: 


Robert Tinney Graphics 
1864 North Pamela Dr. 
Baton Rouge, Louisiana 
70815 
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"When I was growing up, I was the quickest 
kid on the block. But the streets were catching 
up with me. I'm sure glad there was a Boys 
Club around to help keep me a step ahead. 

“You know, a Boys Club shows kids there 
are lots of ways to reach goals, besides scoring 
touchdowns. It gives them every chance to be 
leaders. And encourages something every bit 
as important as good leadership— 
good citizenship. 

“They sure pointed me in the right 
direction, and I've been running my 
life ever since—running through 


BOYS CLUB 


(55. 


lines, running through airports. Now I’m even 
running my own business! 

"Its no wonder so many Boys Club kids 
grow into productive, civic-minded adults, like 
teachers, politicians, business executives and 
professional athletes. Which gives more than 
1,200,000 young people, at 1,100 Boys Club 
facilities across the country, something to look 
forward to. 

“Hey, I’m not saying a Boys Club 
can turn every kid into a star. But a 
Boys Club sure can teach 'em how to 
reach for one." 


The Club that beats the streets. 
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Inquiry 66 


COMPETITIVE EDGE 
Р.О. Box 556 — Plymouth, MI 48170 — 313-451-0665 
Compupro®, LOMAS, EARTH, TELETEK 
5-100 CIRCUIT BOARDS 


LETTERS 


CompuPro 286 CPU $671. Lomas 286 8МН2 $821. Cotor Magic 32K $556. 
CompuPro SPU Z™BMHZ 296. Lomas 8086 420. Lomas 10MHz 8086 520. 
CompuPro 8085/88" 263. Lomas Octaport'" 8 Señal 320. Lomas4sernal 200. 
; CompuPro Disk 1A'" 371. Lomas ОР" 72 206. Lomas Color Magic™ 16K 476. 
(continued from Page 32) CompuPro Disk 3^ 446. Lomas 256K Dram 358. Lomas MSDOS" 2,11 200. 
i 3 CompuPro Ram 22 446. Lomas 512K Dram 448, CompuProMDrive H*512K 446, 
| Intel has adheredtotwo ofthe unwritten rules of benchmark ينت‎ шы T nud с navem ы ic 
ing. It used benchmarks developed outside Inte! and contracted CompuProRamaa 128 263. Lomas Hazitall ™ 244. TeletekSBC16MHz128 375. 
" : : ompuPro CPU Z" 189. Thunder 186'" 895. Turbodos*forTeletek 650. 
an outside company to run the benchmarks on its machines. CompuProCCP/M*816? 300. Lomas CCP/M*86" 280. Lomas 2 Megabyte 
1 i 1 Ы System Support One ™ 263. CompuProl/O4 245. Ram-(2048K) just $821. 
What Intel did not do is have the results interpreted by an ob س‎ cope een ез”. че E 
jective, independent party. Teletek Systemaster® 495. I.T.1024x1024 Brd 5995. 
Intel did contact me prior to publication of the report, but only Illuminated Technology 1024x1024 Board for Autocad™ $995. 
for permission to reprint the listings (which the company trimmec Earth Computer TURBO SLAVE | 8MHz 128K $395. 
the comments out of) and not in an advisory capacity. | gave Turbo Slave | runs with Teletek, North Star Horizon, Advanced Digital and Others under Turbodos"'". 
the company reprint permission. | expected that the benchmarks SYSTEMS 
; NT CompuPro 85/88,256K,CDOS, 551,/0 4,2-96TPI DRS, 15 Slot $3095 
кеі ES wea ст. E x the ашы of ui CompuPro 85/88,256K,CDOS, 551,/0 4,1-96ТРІ20МВ, 15 Slot $4295 
article. Clearly, Intel could have avoided the problems mentione CompuPro 286, SPUZ, 40MB, SSI, V 3, CDOS, 15 Slot, 30 amp P/S $6995 
Vp. А A 286, 1024K, 20MB, AutoCad 2 System — Ready to Run $8395 
above if it had had an outside independent party evaluate its Lomas 286,1024K,20MB HD,1-5",CDOS, 6 SERIAL, 2 Par, 15 Slot $4995 
; "— ; Lomas Thunder 186, 256K, 20 MB HD, 1-5", CDOS, 4 Slot $2895 
benchmarking methodology and its interpretation of results. At ан ыма ык ER i ene 
first. | was upset that Intel did not reference me as author of NC re 57 
А . . ona up eac 
the BYTE benchmarks. Upon reflection, | am glad it did not. sa ra Bait 
DAVID HINNANT MONITORS GRAPHICBOARDS HARDDRIVEKITS 
Research Tria n gle Pa rk, NC Amdax310A $159 Hercules Monochrome $299 PC 10MBPC $595 
Hercules Color Card $159 PC21MBPC $685 
Princeton ColorHR-12 $458 TecmarGraphicsMaster $449 АТФІМВАТ 5795 
POSITIONING PRINTER PAPER Princeton CotorSA-12 5648 Paradise Graphics 5278 АТЗ6МВАТ 51295 
" Е НИЕ 3 2868ACCELERATOR STBGraphix. il $279 АТТОМВАТ $2295 
Part of my job as an electronics technician requires me to make TurboAcco206 6 MHZ 5895 Hercules Compatible MONO $135. АТФОМВАТ $3295 
' d bl f d . А а di “ | | MULTI-FUNCTION BOARDS FLOPPY DRIVES AT119MBAT $3595 
cons! era E use O computers an printers. шопа У, агт AST 6 Pak64K $245 TEAC 1/2 HTFD55B Sita PCFipy Controller SEO 
1 5 Quadram Expanded Quadboard OK $219 Mitsubishi BG ТР! $125 АТ SEH/POH. 
the Owner of 3 personal computer. Something that | (апа | m ТестагСаріаіл64К $199 570500 ColorOisketies 8 21 
sure, many others) have noticed is how difficult it is to get the ALL PRICES SUBJECT TO CHANGE AND STOCK ON HAND 
m "m АА 3 5 "чү А СотриРто is a Registered Trademark of Viasyn, CPU 2, Oisk 1A, Disk 3, Interfacer 3, Interfacer 4,, CPU 286, CPU BIBS 86, 
paper positioned "just so" when first loading it into the printer, System Support 1, MDRIVE-H, Ram 22, Ram 23 are Vademarks of registered trademarks of Viasyn. CPIM 22, CCP/M, are 
: Е : . registered trademarks of Digital Research Inc. MSODS is a registered trademark of Microsoft, Systernaster & Systemaster ЇЇ are 
SO that the printer doesn't print on the perforations, the spac- registered trademarks of Teletek Enterprises. Turbados Ís registered trademark o! Software 2000. IBM is a registered trademark 


of international Business Machines. AutoCad 2 is a registered trademark of AutaDesk, Inc. 


ing is right from top to bottom, etc. | think | may have a solution 
to the problem, which | would like to suggest to the printer and 
paper/forms manufacturers. 

My suggestion is that the printer makers get together with the 
manufacturers of paper and forms and devise/implement a 
method for advancing paper/forms to the top of the sheet. I'm 
aware that some printers have a top-of-form function, but this 
is usually a variant of a formfeed. What | propose is a methoc. : 
of advancing the paper until the first printable line is under the AS Qut. a monthly 
print head, regardless of sheet size or position. AL” 

I've given the matter quite some thought, and I think that this 
could be implemented fairly easily by using the following scheme. 

During the manufacturing process for the paper, a dark band 
or spot would be printed on the paper (between feed holes) 
some distance from the top of the sheet. This should be fairly 
easy to do since most paper I've seen has the manufacturer's 
name already printed on it, and this band or spot would be easily 

de 
added. | 96ТР! 

Then. on the printers, a sensor (possibly an МСА-7 optical sen- 
sor) would be placed in such a position as to detect that dark 
band/spot when the first printable line is under the print head. 
Judging from the number of printers l've seen, this would prob- 
ably be located in the area immediately under the platen of the 
printer, perhaps two or three inches lower than the print head. 


Such a distance would allow the use of full-sized paper, as well | К 25 | "n; | „З — | 
as formfeed checks. etc. ' DEN. | SDEN I2 
By using such a technique, when a top-of-form button was | . SSIDE 


pressed (or command issued) the paper would advance ap- 
propriately and stop. Such a system might even prove to be a 
replacement for the more traditional formfeed command/but- 
ton, since it would reliably position the paper/form every time BEG * Delaware й; 1-800-451-1¢ 1849 
(regardless of sheet size). even after paper/form changes or com- Di eke tt «Oklahoma. 1 800 654. 4058 


А А 674 Bethany, Ок 
pletely powering down the printer. C ONNO clion Nevada 1:800: 691. 6221 
| would be happy to hear any comments, suggestions, and TERMS: nis: 0x1213 BouldesGity, NV. 880 
wee : + d Minimum 20 disks ог 53599 == "v or MasterCard, mA 
criticisms BYTE readers might have about this idea. COD. orders add 2% for special handling. SHIPPING: : 34 5% Diskettes; 
DAVID K. MERRIMAN Add 3% for everv 100 Diskettes or any fraction thereof. B ‘Diskettes: Add 
Fullerton, CAm | | „12 ie 7 


requiring del very methods shipping, total order 
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WHAT'S NEW 


iv 


PC-Compatible 
Kaypro 


he Kaypro PC is an MS- 

DOS machine based on 
a 4.77-MHz Intel 8088 
microprocessor, with a 
socket for the Intel 8087 
math coprocessor. It comes 
with 256K bytes of RAM. 
expandable to 640K bytes, 
two double-density 360K- 
byte floppy-disk drives, and 
room for either a full- or 
half-height hard-disk drive. 
Its multivideo adapter sup- 
ports monochrome, color 
graphics. and composite 
video output. System boards 
use three of the nine IBM 
PC-compatible expansion 
slots. leaving the user with 
three full-length and three 
half-length slots. Its 132-watt 
power supply can support a 
hard disk. It has both serial 
and parallel ports. 

The Kaypro PC comes with 
a 12-inch monochrome 
monitor and an IBM 
Selectric-style detachable 
keyboard with the same 
layout as the Kaypro 286i 
and PC AT keyboards, 

Kaypro is bundling MS- 
DOS 2.11, WordStar, Mail- 
merge, CorrectStar, Star- 
Index. MITE, Polywindows/ 
KDESK, and GW-BASIC with 
the system. It costs $1595. 
Contact Kaypro Corp,, 533 
Stevens Ave., Solana Beach, 
CA 92075, (619) 481-4300, 
Inquiry 565. 


Single-Board VS-186 


V irtual Systems’ VS-186 
is a PC-DOS-com- 
patible, single-board com- 
puter that can accept up to 
512K bytes of ROM and up 
to l-megabyte of parity- 
checked RAM. The 8%- by 
ll-inch computer board is 
aimed at the measurement 
and control market and 
therefore is self-contained 
and built to work in extreme 
industrial environments. 
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The Kaypro PC. 


Standard operating systems 
for the VS-186 are PC-DOS, 
C/PM-86, and Virtual Sys- 
tems’ UNIX-style ОМХ, 

The VS-186 is founded on 
an 8-MHz 80186 micropro- 
cessor and contains a socket 
for an 8087 math copro- 
cessor. ROMs can be in- 
stalled in six EPROM sites: 
two other ROM sites are oc- 
cupied by the system code. 
The VS-186 comes with 
256K of parity-checked RAM 
controlled by an 8208 mem- 
ory controller chip and ar- 
ranged as two banks, yield- 
ing a no-wait-state system 
that lets the 80186 run at 
full speed. 

The VS-186 has two 
RS-232C serial ports, a pro- 
grammable parallel port, a 
Centronics-compatible paral- 
lel port, a SASI/SCSI inter- 
face for disk and tape 
drives, and a processor-bus 
extension, The serial ports 
are controlled by a dual 
serial-channel controller and 
can operate asynchronously 
or synchronously. Four iSBX 
expansion connectors are 


wired to the 80186's DMA 
channels for high-speed IO. 
The VS-186's price is $950. 
Contact Virtual Systems, 
Suite 406, 1500 Newell Ave., 
Walnut Creek, CA 94596, 
(415) 935-4944, 
Inquiry 566. 


128K Color-Graphics 


Single-Board 
Quark/150 


he Megatel Quark/150 is 

a color-graphics single- 
board computer based on 
the Z80B microprocessor. It 
includes a 128K-byte 
dynamic RAM, two serial 
ports, four parallel ports, a 
floppy-disk controller. and 
RGB video output. The 
floppy-disk controller can 
handle up to four drives of 
any size in any combination. 

The RGB interface can be 

configured 16 different ways 
using three resolution 
modes: 2 colors at 640 by 
by 240, or 16 colors at 160 
by 240. A graphics software 
package with 27 (TeleVideo 
TPC I-compatible) functions 
gives you eight fill patterns. 
eight line styles, multiple 
character heights and 


widths, ellipse and arc func- 
tions and lets you change 
the resolution mode for any 
line. 

The Quark/150 is a 4- by 
6-inch Eurocard. It comes 
with CP/M 2.2 BIOS. the 
Megatel graphics primitives, 
and a transition board that 
provides an interface to 
standard peripherals for 
$695. Contact Megatel Com- 
puter Technologies, 2311 
South Anthony Blvd., Fort 
Wayne. ІМ 46803, or call 
(416) 745-7214, 

Inquiry 567. 


XT-Compatible 
GMS PC/286 


he IBM PC XT. 

compatible Gulfstream 
Micro Systems Professional 
Computer/286 has an 80286 
microprocessor running at 8 
MHz with zero wait states. 
An 80287 numeric copro- 
cessor is optional. The 
system comes with 256K 
bytes of on-board memory, 
expandable to 640K on the 
motherboard, and eight ex- 
pansion slots, Video boards. 
ports, and monitors are not 
provided. 

The system is sold in three 
model groups. The first 
group consists of computers 
with one or two 360K-byte 
floppy-disk drives. Model 
Group 2 adds the choice of 
a 10-, 20- or 30-megabyte 
hard disk. Model Group 3 
adds a 10- or 60-megabyte 
internal tape backup. 

Prices for Model Group 1 
start at $2995; for Model 
Group 2, $4420; for Model 
Group 3, $5388, Contact 
Gulfstream Micro Systems, 
5500 North Federal Highway. 
Boca Raton, FL 33431, (305) 
994-6500. 

Inquiry 568. 


WHAT'S NEW 


Eight-Pen Color 
Plotter from HP 

ewlett-Packard's Color- 

Pro is an eight-pen 
plotter that can produce 
multicolor pie, bar, and line 
graphs and text charts on 
8%- by 11-inch paper or on 
overhead-projector trans- 
parencies. !ts high resolution 
of 0.001 inch is said to give 
it a fine-line quality as much 
as four times better than 
comparable plotters. Such 
resolution improves the 
drawing of both straight 
lines and solid fills. 

The ColorPro moves pens 
at 15.7 inches per second. 
You can select pens from 
the carousel through soft- 
ware or front-panel com- 
mands. Pens in the carouse! 
are automatically capped. 
HP offers pens in two 
widths and 10 colors for 
paper. Transparency pens 
are available in seven colors. 

A slot for ROM cartridges 
lets you expand or 
customize the ColorPro's 
capabilities. An HP graphics- 
enhancement cartridge adds 
a larger buffer and more ad- 
vanced graphics commands. 

|.otus’s 1-2-3 and Sym- 
phony, Decision Resources' 
Chart-Master and Sign- 
Master, and HP's Graphics 
Gallery and "extcharts are 
some of the programs that 
work with the ColorPro. The 
HP-GL programming lan- 
guage is built into the 
plotter. 

Available with an RS-232C 
or an ІЕЕЕ-488 interface, the 
ColorPro costs $1295 and 
works with HP. ІВМ, Apple, 
Compaq, and most other 
personal computers. The 
graphics-enhancement car- 
tridge costs $195. Contact 
Hewlett-Packard, Inquiries 
Manager, 1820 Embarcadero 
Rd., Palo Alto, CA 94303. 
Inquiry 569. 


Matrixs Alliance cluster controller. 


2400-bps Modem 
from UDS 


niversal Data Systems’ 
Faslalk 2400 is a Hayes- 

compatible modem that 
connects to your personal 
computer via the RS-232C 
port. It uses V.22 and 
V.22bis asynchronous 
modulation for full-duplex 
operation at 2400 bps over 
public switched telephone 
networks. It will also work as 
a Bell 212A or 103 series 
modem at 1200 or 300 bps. 

Faslalk 2400 comes with 
an asynchronous communi- 
cations package called 
SignOn for IBM and com- 
patible personal computers. 
SignOn stores up to 100 
phone numbers in a direc- 
tory and dials any one of 
them with a single keystroke. 
You can store automatic log- 
on sequences, and you can 
set dates and times for 
unattended data transfer. 

The Faslalk 2400 modem 
and SignOn cost $62 5. Con- 
tact Universal Data Systems, 
5000 Bradford Dr. Hunts- 
ville, AL 35805, (205) 
837-8100. 
inquiry 570. 


RS-232C Networking 


with Alliance 


he Alliance cluster con- 

troller allows networking 
of 2 to 20 IBM PCs and 
peripherals using standard 


RS-232C serial ports and 
proprietary software. The 
basic Alliance controller in- 
cludes a Hitachi 64180 (an 
enhanced Z80-compatible) 
microprocessor, software 
both in the Alliance and for 
each PC on the network, 
and eight serial ports; addi- 
tional modules with four 
ports each can be added. 
An optional 480K-byte 
printer buffer can also be in- 
stalled, as can a serial-to- 
parallel converter. Informa- 
tion is transferred through 
the network at 115K bits per 
second, which is relatively 
slow compared to other PC 
networks. 

The basic eight-port 
Alliance should be available 
this month for a list price of 
$895. Each four-port expan- 
sion module is $349. Con- 
tact Matrix Communications, 
112-116 Washington St. 
Marblehead, MA 01945, 
(617) 639-1211. 

Inquiry 571. 


RAM Box for 
Macintosh 


acVentures' Quick- 

Drive is an external 
RAM-disk box that works 
with the Apple Macintosh. 
The basic QuickDrive con- 
tains 510K bytes of RAM 
that is designed to behave 
like a fast disk drive. You 
can get more RAM with the 


1- 1.54 or 2-megabyte ver- 
sions of the device or by 
adding up to three 510K- 
byte expansion modules to 
the basic QuickDrive box. 

You connect QuickDrive to 
the printer port or, for 
AppleTalk users, the modem 
port. You can then attach 
your printer to a second 
port on the QuickDrive. 
QuickDrive has its own 
switching power supply. 
which will accept 12 volts 
AC or DC, and a connector 
to tap standard wall voltage. 
Because QuickDrive doesn't 
depend on the Mac for 
power, it retains any infor- 
mation on the RAM disk 
even if the Mac accidently 
loses power or is turned off. 
You don't have to modify 
the Macintosh hardware in 
any way to use QuickDrive. 

QuickDrive does not use 
any of the Macintosh's mem- 
ory space. MacVentures 
claims that it is five to ten 
times faster than floppy-disk 
drives because its data-trans- 
fer rate is greater than 900 
kbps. It also claims Quick- 
Drive can launch MacWrite 
in 7.4 seconds and MacPaint 
in 5.1 seconds. 

QuickDrive comes with a 
menu-driven program that 
lets you configure the size 
and number of disk volumes 
you want to use and lets 
you set up a print spooler 
that can handle printing as a 
background task. 

The basic QuickDrive costs 
$499, has a 90-day warranty. 
and includes 510K of RAM, 
a printer port, a cable, a 
power supply. and the con- 
trolling software. The 
l-megabyte, 1.5-megabyte, 
and 2-megabyte versions of 
QuickDrive cost $649, $799, 
and $949, respectively. The 
5 |OK-byte expansion 
modules cost $169 each. 
Contact MacVentures, POB 
6123, Aloha, OR 97007, 
(503) 645-9696. 

Inquiry 572. 
(continued) 
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10-MHz 80286 Board 
for IBM PC 


pplied Reasoning's PC- 

elevATor Model 2100 
allows the IBM PC to 
operate at up to twice the 
speed of IBM's PC AT. by 
adding an 80286 micropro- 
cessor running at 10 MHz 
with no wait states. An op- 
tional 5- or 8-MHz 80287 
floating-point coprocessor 
can also be added to the 
card to speed up computa- 
tion-intensive programs. The 
card also has | megabyte of 
memory. 

The PC-elevATor is priced 
at $2695. For more informa- 
tion, contact Applied 
Reasoning, 765 Concord 
Ave., Cambridge, MA 02138, 
(617) 492-0700. 

Inquiry 573. 


Hardware-assisted 


Bug Zapper 


he Bug Zapper is a 

hardware-assisted de- 
bugging tool for the IBM PC. 
The IBM PC half-slot expan- 
sion card provides a “zap” 
circuit that monitors 
memory addressing and in- 
terrupts a program when it 
overwrites specified loca- 
tions, enabling the program- 
mer to search through 
memory to find out where 
the program went off track. 
Also available at all times is 
a "halt" button, which inter- 
rupts program execution 
even when normal interrupts 
have been disabled, also 
allowing registers and 
memory to be checked to 
locate the cause of un- 
wanted behavior. 

Guardian, the monitor pro- 
gram included with the Bug 
Zapper. is installed at boot 
time: the halt and zap func- 
tions both turn control over 
to the Guardian monitor or 
optionally to another host 


WHAT'S NEW 
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Norcom chips for enhanced text. 


debugging program such as 
Microsoft's SYMDEB. Guar- 
dian performs standard 
debugging functions in- 
cluding view or overwrite 
memory or registers, port in- 
put or output, trace, and 
unassemble. 

The Bug Zapper, with both 
the expansion card and 
Guardian. is priced at $195. 
For more information, con- 
tact Microtech International, 
9906 Norwood Court, Dept. 
M-3, Largo. MD 20772, (301) 
350-1068. 

Inquiry 574. 


Enhanced Text Mode 


for Heath/Zenith 89 
and 19 


he T-Prom character- 

generator chip from 
Norcom provides an en- 
hanced character set for the 
Heath/Zenith 89, 89A, 19, 
and 19A computers. The 
replacement character ROM 
chip enhances 94 text char- 
acters, while maintaining 
graphics compatibility by 
not changing any of the 
graphics characters. Another 
chip, the GT-Prom, combines 
the T-Prom features with the 
graphics enhancements of 
Norcom's earlier G-Prom on 
a single chip. 

The T-Prom chip is priced 
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at $19.95; the GT-Prom is 
$24.95. For more informa- 
tion, contact Norcom. 9630 
Hayes, Overland Park, KS 
66212, (913) 888-6237. 
Inquiry 575. 


Breadboards for 
Eurocard, PC Buses 


ugat has added two 

breadboards to its Uni- 
layer II product line. The 
company is now offering a 
220-mm dual Eurocard and 
an IBM PC AFcompatible 
board. 

The Eurocard has a high- 
density universal pattern 
and will accommodate up to 
150 16-pin DIP equivalents. 
It has a primary І/О соппес- 
tor, two 96-pin DIN connec- 
tors, and an l/O header that 
supports two 64-pin DIN 
connectors. 

The IBM PC ATcompatible 
board also has a high- 
density universal pattern 
and will accommodate 94 
16-ріп DIP equivalents. The 
I/O supports the IBM PC АТ 
compatible edge connector, 


a 37-pin D-subminiature, and 
a 50-pin header area. 

Augat will wire the boards 
for you if you transmit the 
wiring data to Augat elec- 
tronically; wired boards can 
be delivered within four 
weeks. Unwired, the Euro- 
cards cost $220 apiece or 
$1505 for 10. The AT- 
compatible boards cost 
$197 each or $1590 for 10. 
Contact Augat Inc. Systems 
Division, 40 Perry Ave. POB 
1037, Attleboro, MA 02703, 
(617) 222-2202, 

Inquiry 576. 


ImageMate Emulation 
Card 


range Micro's Image- 

Mate card enables 
Apple's |magewriter 11 
printer to emulate an Epson 
FX-80 or IBM Graphics 
Printer, while also adding a 
printer buffer with 64K bytes 
of memory (expandable to 
128K). The ImageMate also 
includes an adapter cable 
and DIP switches to select 
IBM or Epson emulation. 

For Apple computer 
owners who don't need 
Epson or IBM emulation, 
Orange Micro announced a 
similar card that adds an in- 
telligent printer buffer to the 
Imagewriter Il. The Image- 
Buffer card adds 64K or 
128K bytes of buffer 
memory and can also print 
multiple copies of buffered 
documents. A clear-buffer 
feature is also provided to 
eliminate the need to 
power-off the printer when 
unwanted information is in 
the buffer. 

Both ImageWare expansion 
cards will retail for approx- 
imately $120 each. Contact 
Orange Micro, 1400 North 
Lakeview Ave, Anaheim, CA 
92807, (714) 779-2772. 
Inquiry 577. 
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Modeling in Three 
Dimensions 


acModel is a solids 

modeler for the 
Macintosh that lets you 
draw three-dimensional ob- 
jects and view them from 
many vantage points in 
wide-angle or telephoto 


ST eee е 


С ompuFirm has released 
an interface library of 
more than 150 functions 
and utilities designed to 
provide a connection be- 
tween an IBM PC and Intel's 
PL/M compiler. This de- 
bugged set of assembly- 
language functions enables 
you to write various applica- 
tions in the PL/M language 
using the Intel compiler. 

PL/M Connection provides 
access to all of a PCs DOS 
and BIOS functions and 
high-speed graphics func- 
tions that interface directly 
with the color-graphics and 
monochrome display 
adapters. The package offers 
development support for 
software control of such 
peripherals as floppy and 
hard disks, communications 
devices. printers, video 
displays, and keyboards. The 
compiler generates in-line 
code automatically for the 
8087 floating-point co- 
processor. 

The program consists of 
four main libraries plus 
utilities written in PL/M and 
assembly. For programmers 
unfamiliar with using PL/M 
to make a DOS program. 
CompuFirm has provided 
step-by-step sample pro- 
grams explaining how to 
create such a program from 
the source code. 

PL/M Connection comes 


PC-to-PL/M Connector 


WHAT'S NEW 


perspective. You can create 
models of objects as small 
as molecules or as large as 
tall buildings. 

The software handles con- 
structive solid geometry. You 
can start with basic objects 
like spheres and cubes, then 
combine them with union, 
intersection, or subtraction 


on a double-sided PC-DOS 
disk with source code in 
PL/M and assembly, demo 
programs. and a 200-page 
manual with examples of 
each function. The package 
has a license fee of $295 
per user. Quantity discounts 
and site licenses are 
available. Contact Compu- 
Firm Corp.. Suite 204, 7677 
Ronson Rd., San Diego, CA 
92111, (619) 571-0228. 
Inquiry 579. 


On-line Correction 
Aid 


he Resident Speller 

from S & K Technology 
is a memory-resident 
spelling-correction system 
for the IBM PC and com- 
patibles. The program 
checks spelling as you type. 
It operates with many popu- 
lar word processors. includ- 
ing WordStar, Microsoft 
Word, MultiMate, pfs:Write, 
WordPerfect. Volkswriter, and 
PeachText 5000. The Resi- 
dent Speller can also be 
used as a stand-alone spell- 
ing checker for standard 
ASCII text files. 

As a resident utility, the 
program occupies 25K bytes 
of memory; its 49,000-word 
dictionary takes another 64K 
bytes. You can turn checking 
on and off from within your 
word-processing environ- 
ment. Configurable features 
include the interpretation of 
individual characters, the 
marking symbol and meth- 


to form any object. Also, 


you can move, stretch, or 

rotate any object with the 
mouse. After you've drawn 
an object, MacModel lets 

you calculate or change 


physical properties such as 


size, weight, density, and 
reflectance. Drawings can be 
printed with an Imagewriter 


od, and default filenames. 
The main dictionary and 
alternate dictionaries can be 
expanded. 

The Resident Speller costs 
$99, Contact S & K Tech- 
nology Inc.. 4610 Spotted 
Oak Woods, San Antonio, 
TX 78249, (512) 492-3384. 
Inquiry 580. 


Lessons in Speedy 
Reading 


A chievement House 
claims its FASTread pro- 
gram can help increase your 
reading rate with its 80 
lessons of self-instruction. 
practice, and testing. The 
program also teaches the 
mental and physical aspects 
of fast reading to help you 
increase comprehension and 
retention along with speed. 

The lessons use "real 
world" material with a dif- 
ficulty level equivalent to 
what's found in industry and 
education. You set your own 
pace and goals, and the 
software tracks your prog- 
ress. The program keeps 
tabs of where you finish in a 
lesson so you can resume 
with subsequent material 
quickly. 

FASTread costs $59.95 and 
comes with a 30-day guaran- 
tee. It runs on an IBM PC, 
XT, or AT with at least 128K 
bytes, one disk drive, an 80 
by 25 display, and DOS 2.0 
or later. Contact Achieve- 


or LaserWriter. 

MacModel runs on any 
Mac, but synoptics recom- 
mends the 512K-byte ver- 
sion. The software costs 
$40. Contact synoptics, Suite 
213, 1075 Bellevue Way NE, 
Bellevue, WA 98004, (206) 
747-7633. 


Inquiry 578. 


ment House, 103 Great Plain 
Rd.. Danbury, CT 06811, 
(800) 551-1133; in Connec- 
ticut, (203) 748-0277. 

Inquiry 581. 


PLZ Compiler 


CSystems has devel- 
oped a resident PLZ 
compiler that follows Lattice 

C calling conventions and 

can be used with any Lattice 
C-compatible library. The 
company said its compiler 
implements the complete 
Zilog PLZ language. in- 
cluding the extensions of 
the Z8000 PLZ (32-bit data 
types, structure operations, 
etc.). A version for the 
68000 running under 
CP/M-68K is also available. 

KCSystems said the com- 
piler is best suited for ROM- 
based 8088/8086 or 68000 
systems, systems-level pro- 
grams, and any application 
where C or Modula-2 would 
otherwise be used. 

The package costs $75 
and consists of the compiler, 
user's manual, Report on the 
Programming Language PLZ-SYS 
(T. Snoock et al., Springer- 
Verlag, 1978), and a year of 
free updates. Or you can 
buy the manual and text for 
$20; the money is credited 
toward purchase of the com- 
piler. A money-back 
guarantee runs for 30 days. 
Contact KCSystems, 20 Lam- 
ington Dr., Succasunna, М) 
07876, (201) 927-9104. 
Inquiry 582. 

(continued) 
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WHAT'S NEW 
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Two for the Amiga 


Месе? has released a 
set of business- 


oriented modules and a 
serial communications pro- 
sram for the Commodore 
Amiga. 

Maximillian contains four 
modules: MaxiCalc, a spread- 
sheet that can handle 256 
rows by 256 columns; Maxi- 
Word, a word processor; 
MaxiGraph, for drawing bar, 
line, and pie charts; and 
MaxiTerm, a communica- 
tions program that can 
operate with data speeds up 
to 9600 bps. With a 256K- 
byte Amiga, you can use 
any one of the applications: 
with a 512K-byte machine, 
you can use all four 
together. 

MaxiComm, another com- 
munications program, is 
capable of terminal emula- 
tion and file transfers be- 
tween the Amiga and on- 
line services and data trans- 
fers between Amigas. Both 
XON/XOFF and XMODEM 
protocols are available. 

Maximillian lists for $195. 
MaxiComm is $49.95. Con- 
tact MaxiCorp, 2817 Sloat 
Rd. Pebble Beach, CA 
93953, (408) 625-4104. 
Inquiry 583. 


RAM Disk, RAM 
Upgrade for 520ST 


L amar Micro has devel- 
oped a RAM-disk pro- 
gram for the Atari 520ST. 
Called RAM Overdrive, the 
program lets a 520ST with | 
megabyte of RAM address 
the upper 512K bytes of 
random-access memory as a 
RAM disk. 

One way to fatten your 
Atari so it can use the RAM 
disk is with Lamar's I-mega- 
byte RAM upgrade. When 
used with a word-processing 
program such as ST Write. 
this RAM expansion lets ap- 


proximately 688K bytes (or 
344 typewritten pages) 
reside in memory at all 
times. The operating system 
automatically detects this in- 
crease and makes the 688K 
bytes available to the 
application. 

RAM Overdrive costs 
$34.95, The RAM upgrade is 
$300. You have to send your 
keyboard to the company 
for installation of the RAM. 
Contact Lamar Micro, 2107 
Artesia Bivd., Redondo 
Beach, CA 90278, (213) 
374-1673. 

Inquiry 584. 


Pascal for Ataris 


D raper Pascal lets you 
create, compile, and ex- 


ecute Pascal programs on 
the Atari 400, 800, XL, or 
XE computers. It incor- 
porates features from UCSD 
and ISO standards and has 
extensions, such as sound 
and graphics, that take ad- 
vantage of Atari hardware. 

Machine-language sub- 
routines can be loaded and 
called, and program chain- 
ing is supported. Draper 
puts no limit on the size of 
source-code programs. A 
one-pass compiler generates 
pseudocode directly; max- 
imum size of program 
pseudocode is 30K bytes. 
Execution debugging tools 
include instruction trace and 
stack display. No linking is 
required. 

Draper Pascal needs only 
one disk drive and 48K 


SOFTWARE * OTHER COMPUTERS. 
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bytes of RAM. It costs 
$44.95 (plus $2 shipping) 
and comes with a manual 
and sample programs. Con- 
tact Draper Software, 307 
Forest Grove, Richardson, 
TX 75080, (214) 699-9743. 
Inquiry 585. 


CP/M for Z8000 


igital Research and 

Zilog have jointly devel- 
oped CP/M-8000 for the 
Z8000 16-bit micropro- 
cessor. CP/M-8000, which is 
being marketed by Toshiba 
and Zilog, features an 
enlarged directly accessible 
memory space beyond 64K 
bytes. The developers say 
the new CP/M has an im- 
proved file manager and 
command repertoire as well 
as increased capability for 
library maintenance. 

CP/M-8000 comes with a C 
compiler, assembler, linker, 
debugger, and utilities. Per- 
sonal BASIC, Compiler 
BASIC, FORTRAN, and 
Pascal/MT+ are slated as 
options. Toshiba's offerings 
for the operating system are 
a PL/M compiler, a macro 
assembler, a PROM writer, a 
download utility, and a 
screen editor. 

The new CP/M can operate 
with a 28001, 28002, Z8003, 
or Z8004; a minimum of 
176K bytes (256K is recom- 
mended): and up to 16 disk 
drives. It comes on single- 
sided single-density 8-inch 
floppy disks or on double- 
sided double-density 


WHERE DO NEW PRODUCT ITEMS COME FROM? 

The new products listed in this section of BYTE are chosen from the thousands 
of press releases, letters, and telephone calls we receive each month from 
manufacturers, distributors, designers, and readers. The basic criteria for selection 
for publication are: (a) does a product match our readers interests? and (b) 
is it new or is it simply a reintroduction of an old item? Because of the volume 
of submissions we must sort through every month, the items we publish are 
based on vendors’ statements and are not individually verified. If you want 
your product to be considered for publication (at no charge), send full infor- 
mation about it, including its price and an address and telephone number 
where a reader can get further information, to New Products Editor, BYTE, 
70 Main St., Peterborough, NH 03458. 


5 4-inch disks. Prices start at 
$340. 

Contact Toshiba Corp. 
1-1-1, Shibaura, Minato-ku, 
Tokyo 105. Japan; telephone: 
(03) 457-2104; Telex: |22587, 
Inquiry 586. 


Atari Tools 


olume One of the Atari 

ST Toolbox contains 
five utility programs on a 
single disk. The programs 
are Disk File/Sector Editor, 
Memory Editor, Fast Format 
& Copy, Deleted File 
Recovery, and Directory 
Print. Volume One costs 
$39.95. 

Contact Mirage Concepts 
Inc., Suite 108, 4055 West 
Shaw Ave. Fresno, CA 
93711, (209) 227-8369. 
Inquiry 587. 


Software- 
Development System 


D escribed as a fourth- 
generation language, 
Sculptor is designed to 
reduce programming time 
by using menus written in 
plain English and screens 
created with any text editor. 
Microprocessor Develop- 
ments Ltd. says Sculptor 
can cut programming time 
by as much as 80 percent. 
The system uses a B-tree 
access method. It's trans- 
portable to a variety of 
computers using MS-DOS or 
PC-DOS. Multiuser applica- 
tions can be developed for 
systems running under 
UNIX, UniFLEX, and OS-9. 
Contact Microprocessor 
Developments Ltd., 1/3 Can- 
field Place, London NW6 
3BT, England; telephone: 
01-328-2277. The US. 
representative is Gander & 
Flynn Ltd. 225 Dyer Rd. 
West Palm Beach, FL 33405, 
(305) 832-0131. 
Inquiry 588. 
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THE BUYER’S MART 


A Directory of Products and Services 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 


RATES: 1х —$375 3x—$350 6x—$325 
Prepayment must accompany each insertion. 


AD FORMAT: Each ad will be designed andtypesetby BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters maximum), plus company name, address and 
telephone number. Do not send logos or camera-ready artwork. 


DEADLINE: Ad copy is due 2 months prior to issue date. For example: June 
issue closes on April 1. Send your copy and payment to THE BUYER'S MART, 
BYTE magazine, 70 Main Street, Peterborough, NH 03458. For more informa- 


tion call Karen Burgess at BYTE 603-924-9281. 


ACCESSORIES 


SOFTWARE PACKAGING, DISKS 
Cloth binders & slips like IBM's, Vinyl binders, boxes, and 
folders—many sizes. Disk pages, envelopes, & labels. Low 
qty. imprinting, Bulk & branded disks. Much More! Low 
prices. Fast service. Call or write tor FREE CATALOG. 
Anthropomorphic Systems Limited 

376-B East St. Charles Road 
Lombard, IL 60148 
1-800-DEAL-NOW (312) 629-5160 


Inquiry 651. 


GASP! 
THAT IS THE SOUND OF YOUR ALTOS AS 
IT FILLS WITH BUGS, DUST AND OTHER 
GUNK! Protect your investment in your 
586/986 Altos. Enclose it in a filtered solid 
wood enclosure box. $199.95 Each. 
BOB'S BOX CO. 
314 Sutton Street, Maysville, KY 41056 
(606) 564-3932 


Inquiry 654. 


LESS NOISE! MORE COOLING! 
Stop irritating fan noise & overheating prob- 
lems with the SILENCER cooling system. It 
utilizes a super quiet (84% less noise), West 
German, ай metal, 4'" fan. Provides up to 

| 10096 more cooling. Mounts on the back of the 
IBM PC. $79.95 + $4 s/h VISA/MC 
PC COOLING SYSTEMS 
31510 Via Ararat Dr., Bonsali, CA 92003 
(619) 723-9513 


Inquiry 726. 


DISTRESS SALE 
Export order cancelled on 5,000 new, factory 
boxed, Canon F-60 and 1080A printers. The let- 
ter quality F-60 is similar to IBM's Quietwriter 
selling for $1,395. Distress priced from $129 to 
$179. The 1080A has same specs. as FX-85, 
160 CPS, NLQ, etc. Priced from $139 to $189. 
PC SYSTEMS 
8 a.m. — 5 p.m. EST 305-746-3407 
800-826-4839 305-746-3407 


Inquiry 727. 


BLANK FUNCTION KEY TEMPLATES 
Write convenient commands next іо y aur function keys on re- 
versible plastic templates. Styles ta fit IBM-PC, Compatibles, 
HP-150, Keytranics 5151, and others, Custom also available. 

$4.95 Pkg. of 3 (Plus $1 s&h) 


1-800-231-5413 
In CA 1-800-523-5441 


Free catalog of other helpful products available by 
circling number below on inquiry card. 


inquiry 670. 


ACCESSORIES 


Self-Inking Printer Ribbon 


For users of Okldata and other open spool ribbon 
printers. Controlled Printout Devices are a new kind of 
printing ribbon that re-ink themselves, and will last 15 
times longer than the ribbon you are now using. For 
further information please call or write. 


CONTROLLED PRINTOUT DEVICES, INC. 
POB 869, Baldwin Rd., Arden, NC 28704 
(704) 684-9044 


Inquiry 667. 


JA BOOKS/DISKS / VIDEOS 


C LANGUAGE TRAINING 
Train your entire staff for less than 1 student seminar 
fee. Use the best & most professional video training 
package. Complete 5 hour video production. Learn 
all aspects of C from basics through pointers. $995 
includes 6 video modules plus textbook plus 
workbook. 


Call: Retrieval Technolo 
3 Courthouse Lane, Chelmsford, MA 01824 
617-458-1130 x108 


Inquiry 734. 


VIDEO STORES 
We need ambitious dealers in all U.S. states 
and Canada to market a powerful system to 
computerize video tape rental stores. 


WINCHESTER DATA 


PRODUCTS INC. 
3301-Executive Drive, #204, Raleigh, N.C. 27609 
(919) 872-0995 


quiry 752. 
SMART ANSWERING MACHINE 
SAM transforms your IBM PC into an intelligent phone 
answering & real-voice messaging center. FEATURES: 
999 personal messages, call screening, message for- 
warding, timed or grouped message delivery, sortable 
phonebook/autodialer, time/date log, voice prompted 
remote access, AND МОВЕ! All hardware & software 
included. Retail $295. VISAJMC. 
DIALECTRON, INC. 


2035 California St., Ste #17, Mountain View, CA 94040 
(415) 960-3040 


Inquiry 676 
| CONTRACTS 


FOR ENTREPRENEURS 


Legal contracts for hardware/sotware developers. Employee 
agreement, non-disclosure form, contracts for sale (hardware 
and/or software), consulting, development, hardware & sott- 


ware maintenance, non-competition, project delivery & more. 


$50 Waters Publishing $50 

~ 8235 Douglas - Suite 1000 - 
Dallas, TX 75225 
800-628-2828 


Inquiry 749. 


DISK CONVERSION 


CONVERSION SERVICES 


Convert any 9 track magnetic tape to or from over 
500 formats including 3Y2", 5Y4, 8" disk formats & 
word processors. Disk to disk conversions also 
available. Са! for more info. (312) 459-6010 


Pivar Computing Services, Inc. 


47 W. Dundee Road 
* * Wheeling, || 60090 * * 


Inquiry 729. 


INCOMPATIBLE WORD PROCESSORS? 
We convert to and from: XEROX, DEC, IBM, 
LANIER, WANG, PC-DOS, CONVERGENT 
TECHNOLOGY, WORDSTAR, MULTIMATE, 


SAMNA ASCII, MICOM. 
Also most CP/M systems. 


LOWEST PRICES 
DATA CONVERSION INC. 


6310 Caballero Blvd. * Buena Park, CA 90620 
(714) 522-7762 (800) 824-4851 In CA. 


inquiry 674. 


DOCUMENTATION | 


Computer Assembly Manuals 


BIG BLUE SEED for ІВМ" BUILDERS: parts list, place- 
ment diagrams, instructions for assembling over 55 IBM- 
compatible bare cards - $14.95. 

APPLE SEED ІІ for APPLE" BUILDERS: inthe style ot 
the BIG BLUE SEED with instructions for assembling 70 
Apple-compatible bare cards - $12.95. 

BOTH ASSEMBLY MANUALS FOH $2500 


NuScope Associates 
РО. Box 790 * Lewiston NY • 14092 


Inquiry 723. 


WESTERN TRANSDATA, INC. 


Why risk duplicating your important programs on your com- 
puter, when cur equipment is designed solely to duplicate disks 
& verify their perfection 100%? Over 600 formats. 3Y2, 5%” 
& 8" Plus serialization, сору protection, labeling, packaging, 
shrink-wrapping and fas, personalized service. 


WESTERN TRANSDATA, INC. 
1701 E. Edinger Ave. A-4 
Santa Ana, CA 92705 
714/547-3383 (collect) 


Inquiry 751. 


DUPLICATION SOLUTIONS 
We have the answer to your duplication needs, 
no matter what the volume. We supply auto- 
loaders, disks, and technical support. We pro- 
vide copy protection, serialization, package 
assembly, and distributive shipping. 


MegaSoft 
PO. Box 1143, Freehold, NJ 07728 
1-800-222-0490 201-462-7628 (in NJ) 
Inquiry 707. 
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ENTERTAINMENT 


BIBLE ADVENTURE GAME 
"Keys of the Kingdom'' is an exciting Bible 
adventure game in which you acquire the ar- 
mor of God, confront the devil, meet 
characters from the Bible, and solve mazes 


and puzzles using the Bible. Runs on MS- 
DOS computers. Price: $25.00 
Peterson Computer Co. 


P.O. Box 40067 
Bellevue, WA 98004 


Inquiry 728. 


TRAIN DISPATCHER 
Train Dispatcher is a realistic simulation of a railroad traffic 
control center and was created by designers of CTC 
systems for operating railroads. Learn how dispatchers 
route rail traffic. IBM PC - $37; graphics card required. 
Apple ІІ - $32; color monitor recommended. MC/VISA 
accepted. 
SIGNAL Computer Consultants, Ltd. 
P.O. Box 18222, Dept. 36 
Pittsburgh, PA 15236 


(412) 655-7727 


Inquiry 739. 


HARDWARE 


Tandy 1000 Hardware 
TanPak Multifunction Cards 
Memory to 512K, RS232, Clock, DMA 
TanPak бесопдагу...................5249 
Memory to 256K, RS232, Clock 
10 Meg Hard Drive with Controller. . $549 
20 Meg Hard Drive with Controller $749 


Hard Drive Specialist 
1-800-231-6671 or 1-713-480-6000 
16208 Hickory Knoll, Houston, Texas 77059 


Inquiry 692. 


Cleans up your line power! 
Isobar protects computer from damage caused by 
high voltage spikes and AC line noise. It prevents 
errors, malfunctions, false computer printouts and 
disc skips, plus audio and video hash. Isolated filter 
banks isolate the outlets to prevent equipment in- 
teraction! 3-way spike protection! Free catalog. 


Indus-Tool 
730 W. Lake St, Chicago, ІІ. 60606 
Phone 312-648-2191 


Inquiry 696. 


EPROM/EEPROM PROG. $250 
Programs 2716-27256, 25xx and 68764/66 eproms 
via RS-232. Also 874x micros and 28xxA & 52Bxx 
EEPROMs. Automatic baud rate select, built in help 
menus, no personality modules! 
16 BIT /O MODULE $75 
Low cost control via RS-232. Expands to 512! 


INTELLITRONICS 
P.O. Box 3263, Tustin, CA 92680 
(714) 669-0614 


Inquiry 698. 


APPLE & ІВМ PERIPHERALS! 


FACTORY DIRECT! lle 64K/80 Column Bd. $39. 11+ /Не 
Cooling Fan $24.95. i! + Ле Mouse w/SFWR $49.95. 
Joystick Ill w/fire on stick Apple or IBM $24.95. 10 Ft 
IBM Paralel Сабе $12.95. RAM бе/9 PC-$5 XT-$7. Add 


$3 Shipping. Write for complete list. 


NEXO DISTRIBUTION 
8824 Golf Drive - Spring Valley, CA 92077 


(619) 589-7928 


Inquiry 722. 
414 BYTE * JANUARY 1986 


THE BUYER’S MART 


XPNDR2 PROJECT CARDS 
FOR THE COLOR COMPUTER DISK SYSTEM 
The 6809E signals are brought out to pins on a 
40-pin wirewrap connector; on top the disk con- 
troller mounts vertically. 4.3X7.2" drilled for ICs; 


5V and GND buses; all the right stuff. Includes App 
Notes. Cardguide available. Free Brochure. 


ROBOTIC MICROSYSTEMS 
BOX 30807, SEATTLE, WA 98107 
(206) 782-6809 


Inquiry 736. 


BDS LASER PRINTER! — $2,559.00 

COMPLETE WITH SOFTWAREI 
8 Pages per Minute, 9 Type Fonts, (16 with optional 
Cartridge), Down-Loadable (Design your own) Fonts, 
Parallel (Centronics, ІЕЕЕ-488) and Serial (RS-232C) 
Interfaces, Landscaping (Graphics Intermixed with 
Text), Magnification, Sideways Print, and Non-Volatile 
Memory for Control Features. 


HIGH TECHNOLOGY, INC. 
9312 W. 92nd Ave., Westminster, CO 80020 
(303) 431-7596 VISA and MASTERCARD Accepted! 


Inquiry 694. 


TURBOCHARGER FOR IBM 


м” Increases processing speed over 300% 
ме Full software compatibility with PC and XT 
» Supports Intel 10 MHz 8087 coprocessor 
Everett/Charles? Marketing Services 
6101 Cherry Avenue 
Fontana, CA 92335 
800-443-1860 Calif. 800-821-0589 


Inquiry 684, 


1/2 IN. 9 TRACK COUPLER 


READ and WRITE 1/2 in. magnetic tape with format- 
ted 9 track drives. Runs all speeds and densities in 
PC, XT, & AT running MS-DOS or IBM XENIX. Data 
transfers up to 904K bytes/second. Couplers start 
at $880. Complete sub-systems start at $2995. 


Overland Data, Inc. 
5644 Kearny Mesa Rd., Ste. A, San Diego, CA 92111 


(619-571-5555 and TELEX 754923 OVERLAND 


Inquiry 724, 


MULTIFUNCTION BOARDS 

US Made, Memory to 384K, Printer, 

I/O ports: clock, battery, and more. . . 
Under $200 


Everett/Charles® Marketing Services 
6101 Cherry Avenue 
Fontana, CA 92335 
800-443-1860 Calif. 800-821-0589 


Inquiry 685. 


GOULD COLORPLOTTERS 


Model 6120-HP Equivalent 
small footprint under $1000. 


Everett/Charles® Marketing Services 
6101 Cherry Avenue 
Fontana, CA 92335 
800-443-1860 Calif. 800-821-0589 


Inquiry 686. 


|... HARDWARE 


BUYING A PROGRAMMER? 
information on EPROM programmers for 
Engineering, Production and Field 
Service. 


Specifications and prices upon request. 


SHERMAN PIRKLE, INC. 
617-861-6688 


Inquiry 738. 


PCjr ADD-ON DRIVES 
Upgrade your PCjr with our user-installed add-on 
drive system. It includes a replacement disk con- 
trolier (operates up to 3 drives), a 2 drive cable, ex- 
ternal 360K drive(s) & software for operating the extra 
drives, Prerequisite: DOS 2.1, $295 (one drive), $449 
(2 drives), $149 (controller only), $6 shipping. 


Call (505) 292-4182 


J & M Systems, Ltd. 
15100-A Central SE, Albuquerque, NM 87123 


Inquiry 701. 


IBM-PC BREAKTHROUGH 


X5 -PC PERFORMANCE IMPROVED 500% + EMS 
10MHZ SUPER B6 + ¥2 MB RAM INSTALLED 
SOCKETS FOR UP TO 3MB OF EXPANDED MEMORY 
AND 8087 (XR CARD ADDS ANOTHER 5MB MAX) X5 
$539 - IMB XR $369 - '& MB RAM $72 


TRAILRIDGE ASSOCIATES 
14300 WEST 50TH AVE., GOLDEN, CO 80401 
303-441-9109 


Inquiry 746. 


POWERLINE GREMLINS?? 


POWER FAILURES?? 
The MEIRICK STANDBY POWER SYSTEM 
is the TOTAL SOLUTION to your 
powerline problems. 
240 watt system - $365; 400 watt system - $495; 
800 watt system - $795 


MEIRICK Inc., POWER SYSTEMS DIV. 
Box 298, Frisco, CO 80443 303-668-3251 


Inquiry 708. 


MULTI-FUNCTION Bd $149.95 
includes 384K of RAM, Serial, Pari., Clock, Software 
256K RAM Card (full) for IBM's. .; 

Team 300/1200 modem, int. or ext., 

Hayes Compt 
Radio Shack 64K Color Computer I! 
External Drives 5%” for Radio Shack in case115.95 
Epson Printers, Cheap! Call for quotes. 


C.C. Distributing 5512 Popiar Ave. 
Memphis, TN 38119 901-761-4565 


Inquiry 662. 


$99 HARD DISK CONTROLLERS 
These NEW SHUGART 1610 controllers emulate other SASI 
controllers and mount directly on any 514” drive. 1610-1 
emulates DTC 510...1610-3 emulates ХЕВЕС 
81410. . .1610-4 emulates SCSI similar to ADAPTEC 4000. 
Controllers work with BYTE's СОМ180, ACS 1000, ISI 5160, 
AMPRO, WAVEMATE, TRS80 Ill, iv, APPLE, MAC, OTHERS. 
Controlier-$99, Manual & Schematic-$8, COD & Shipping $5. 
Quantity pricing available. California add 7% sales tax. 


COMPUTER SURPLUS STORE 
3675 DeSoto Ave., Santa Clara, CA 95051 
408-248-0134 


Inquiry 666. 


THE BUYER’S MART 


SOFTWARE/BUSINESS 


End 


SOFTWARE/BUSINESS 


LOW COST EPROM BURNER 
Read, burn, and verify popular 28-pin EPROMs and 
EEPROMs, including 2764, 27128, 27256, 27512, 2817 
and 2864. No personality modules. Uses intelli pro 
M for high speed burning. nies 
rough port. Intel and Motorola hex formats sup- 
ported. Complete hardwa re/software package. 

Atari 520ST EPROM Burner „ава а one ДӘ ОЕ 
IBM PC/PC compatible EPROM Burner $199.95 
Hippopotamus Software, Inc. 

985 University, Suite #12, Los Gatos, CA 95030 
(408) 395-3190 


TAX-PREP ’86 
MAKES TAXES EASIER 


Multiplan, 1-2-3 or Excel users, easily 
prepare totally professional tax returns. 22 
linked schedules, IRS approved printout. 
ІВМ, Apple, TRS-80, CP/M $129.95; МАС 
$99.95. Call now for full information. 


EZWare Corporation 


PC-File ІІ" Version 4 
Search, sort, browse, global changes, macros, mailing 
labels, format reports with selection & calculations, sub- 
totals, totals, averages, encryption. Exchange data with 
1-2-3, WORD, WordStar. Over 190,000 users. $59.95 + 
$5 s/h. For IBM PC. 


ButtonWare, Inc. 
° Р.О. Box 5786, Bellevue, WA 98006 


1-800-J-BUTTON 


Prog, availability, and specifications subject to change without notice. 


Inquiry 695. 


HAVE YOU SEEN??? 
it you have missed us in the November Issue of 
BYTE, MicroSystems Journal, oreven at Comdex, 
look us up in the February 86 /ssues of these 
magazines for our HD 64180 master processor and 
dual 8/16 bit slave processors. 


Intelligent Computer Designs Corp. 


9252 Garden Grove Blvd. 
Garden Grove, CA 92644 


(215) 667-4064 


Inquiry 687. 


LP88-LINEAR PROGRAMMING 


А powerful menu-driven syster for solving linear programs w 
up b 255 constraints & 2255 variables. Features include in- 
teractive & batch operation, spreadsheet-style input & editing, 
storage of problems & bases, Simplex Algorithm restart, report 
generator, Sensitvily analysis. Reg. IBM PC, 192K. $99 w/8087 
support, user's guide. VISA/MC. 
EASTERN SOFTWARE PRODUCTS INC. 
Р.О, Box 15328, Alexandria, VA 22309 
(703) 549-5469 


Inquiry 655. 


PC-File/R™ 
All the power of PC-File Ill plus: Relational link to 
other databases, integrated letter writing & mail- 
merge, context sensitive pop-up help windows. New 
binary search retrieves data hundreds of times faster. 
$149.95 + $5 s/h. 


ButtonWare, Inc. 
P.O. Box 5786, Bellevue, WA 98006 


1-800-J-BUTTON 


Innuiitv 754 


DISCOVER ROBOTICS 
3obot Experimenter™ magazine shows you how to 
ake the next stepin the computer revolution by free- 
ng your computer to roam about the house. REx 
s designed for both educators and experimenters. 
subscribe now to explore the world of tomorrow. 
e $24.00 for 12 issues. MC/VISA/CHECK е 


Robot Experimenter 
POB 458, Peterborough, NH 03458 
603/924-3843 


735. 


PC 5м” HARD DISK REPAIR 
10-day repair service on Seagate, Tandon, 
Miniscribe, Rodime. ALSO, component level repair 
on • WD1002 Drive Controller PCB, and » IBM 
PC&XT Motherboard PCB. Send for free brochure 
or call (714) 550-9303. 


APPLIED DISK TECHNOLOGY, INC. 
1017 N. Baker St., Suite B 
Santa Ana, CA 92703 


Inaniry А52 


DATA ENTRY SYSTEM 


Heads-down data entry with two-pass verification for 
the PC/XT/AT & compatibles. Loaded with features 
like: Auto dup & skip, verify bypass, range checks, 


& table lookups. Fully menu driven only $395. 
Call for free 30 day trial period. 
COMPUTER KEYES 
6519 193 SW, Lynnwood, WA 98036 
(206) 776-6443 


Inquiry 665. 


ENHANCE YOUR PRINTER!! 
Print in a variety of fonts and sizes with your Epson 
(or compatible) printer. Prints SIDEWAYS too. Great 
for letters, spreadsheets, . . .even signs and banners! 


Create your own fonts to print. DigiCon Print 
Package—$49.95 (for IBM PC). 
Digital Concepts, Inc. 
P.O. Box 8345, Pittsburgh, PA 15218 
412) 823-B314 


Inquiry 677. 


Inquiry 681. 


TSA 88-TRANSPORTATION 

A GENERAL-PURPOSE system for solving transpor- 
tation, assignment and transhipment problems. 
Solves transportation problems with up to 510 origins 
and/or destinations by applying the Transportation 
Simplex Algorithm. Menu-driven with features similar 
to LP88. Requires 192K, $99 with 8087 support 
user's guide. VISA/MC. 

EASTERN SOFTWARE PRODUCTS, INC. 

POB 15328, Alexandria, VA 22309 


(703) 549-5469 


Inquiry 682. 


dFELLER Inventory 
A business Inventory program written in 
modifiable dBASE source code. The menu-driven 
program lets you locate items by inventory name 
or number. It keeps track of reorder points, ven- 
dors, average cost, and ‘other info. Requires 
dBASE Il or Ill. PC-DOS/CPM $150. 


Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 
(906) 486-6024 


Inquiry 688. 


STANDARD FORMS 
Easy to use with on screen step by step prompts. 
Prints data required in proper spaces on any 
preprinted form that fits in your printer. Free phone 
support. $79 (VISA/MC/AMEX). MS-DOS/CPM-80. 
Other original software. FREE catalogue. 


MICRO-ART PROGRAMMERS 
173 Birch Avenue, Cayucos, CA 93430 
(B05) 995-2329 (24 hours) 


Inquiry 709. 


ip- TIME & BILLING 4 
400 clients/20 partners/BO job & 40 out of pocket 
categories/20 areas of practice/fixed fee or hour- 
ly/more! Prints billing/statements/aged rec’s/more! 
Free phone support. $149 (VISA/MC/AMEX). MS- 


DOS/GPM-80. Other original software, FREE 
catalogue. 


MICRO-ART PROGRAMMERS 
173 Birch Avenue, Cayucos, CA 93430 
(805) 995-2329 (24 hours) 


Inquiry ?10. 


Inquiry 656. 


PC-Type™ 
Fast, compact, capable & easy! Help panels, hands- 
on tutorial, macros, multiple-line headings & footings, 
DOS path support, print spooling, block operations, 
etc. ASCII files. Install program allows customization. 
$59.95 + $5 s/h. For 128K ІВМ РС, 


ButtonWare, Inc. 
P.O. Box 5786, Bellevue, WA 98006 


1-800-J-BUTTON 


Inquiry 657. 


PC-Calc" Version 3 
64 columns x 256 rows, math and stat. functions, 
horizontal bar graphs, title locking, individually ad- 
justable column widths, IF. . . THEN, link to other 
spreadsheets or PC-File databases, much more. Re- 
quires 256K IBM PC. $59.95 4 $5 s/h. 


ButtonWare, Inc. 
P.O. Box 5786, Bellevue, WA 98006 


1-800-J-BUTTON 


Inquiry 658. 


1985 TAX PREPARATION 
Fast, easy to uSe package prepares and prints 1985 
Federal income tax returns using form 1040. Fully interac- 
tive, menu driven, Folows IRS forms. Supports 26 forms 
plus multiples. MS/PC-DOS, 128K; Prof. $149.00; Pers. 
$39.95; VISA/MC ($5 SH) 


Donphy Эуеһетда, Inc. 


P.O. Box on, OH 43085-0326 
614-459-2349 (orders 800-622-4070; ІІ. 800-942-7317) 


Inquiry 679. 


MY WORD?? is just $35.00 


Complete word processing plus sort, add rows & col- 
umns, mergeprint, quickprint, macros, math, micro- 
justify, use all 256 char. Source: add $35. 150 page 
printed manual, 30-day money-back guarantee. 


IBM PC or compatible, 128K, one drive, any printer. 


T.N.T. SOFTWARE, INC. 
34069 Hainesville Road, Round Lake, IL 60073 
(312) 223-8595 


Inquiry 745. 
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THE BUYER'S MART 


SOFTWARE/BUSINESS 


SOFTWARE/GENERAL | SOFTWARE/GENERAL 


PC-Write" Shareware 


Fast, friendly, flexible word processor and text 
editor for IBM PC. Easy to use. Advanced features 
like macros, split screen, footnotes, mailmerge. 
Many good reviews, thousands sold. All software, 


manual on disk $10. OK to copy! Register for full 
manual, support, source $75. 


Quicksoft (206) 282-0452 Visa/MC 
219 First М. 8224.) Seattle, WA 98109 


MICRO BEATS НАСЕТНАСК!! 
Earn profits to afford peripherals and goodies to 
build the “System of Your Dreams." Dick Mitchell 
did it. A Winning Thoroughbred Strategy, book and 
software program $59.95. Book only, $29.95, Send 
for literature and review. 

Cynthia Publishing Company 
4455 Los Feliz Blvd., Suite 1106B 
Los Angeles, California 90027 


Church Package 
Parishioner Time, Talent and Treasure System pro- 
gram is written in modifiable dBASE source code. 

* Contributions * Disbursements • Ledger 
* Names with mailing labels 
* Personal information database. 
Requires dBASE |І or Ill. PC-DOS/CPM-80 $200. 


Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 


Inquiry 733. 


Programmers: 
We guarantee our products to be solid, bugfree, 
" CorrectForth - Very professional. 
* Correct. Datamizer - 50:1 data compression 

guaranteed. 
* SafeModem - Hackerproof. 
$80.75 per program MC/VISA/MO/Check. Specify 
computer. 
Correct Software, Inc. 
RR1 Box 140, Black Hawk, SD 57718 
(605) 787-5904 


Inquiry 668. 


TurboTax(R) 
“Very easy to use, Documentation-Excellent"—PC 
Magazine. POWERFUL and FAST! 33 forms plus 
multiples. CALCULATES in 3 seconds! Pop-up menus. 
IRS approved. 1986 planning module. Many extras. 
Simply the best! IBM & compatibles. 256К $65 + $5 
S/H. Visa/MC. Many states avail. 
ChipSoff, Inc. 
5674 Honors, San Diego, CA 92122 
(619) 453-8722 


(213) 664-3165 


Inquiry 672. 


SIGN MAKER $46.50 


Print Letters from 5/8 inch to 83 feet tall Horizontal 
or Sideways banners to 12 inches tall. Very Fast. 2 
fonts. Perfect for Store signs, posters, etc. Okidata 
92-3, 192-3 Epson FX80, 100, Star Micronics. MS- 
DOS, CPM-80. 
WOODSMITH SOFTWARE 
Rt. 3-Box 550A, Nashville, IN 47448 


(812) 988-2137 


Inquiry 753. 


WORD IMAGE 


Fdit 4 files, undo, sub-directory, big files, macros, 
On-screen attributes, command driven, batch files, 
search/replace in ranges, help, all printers, manual, 
fast, MORE. Needs 320KB, PCDOS 2.0 +, and 
360K disk. intro: $50.00, 30-Day trial. 


Software Ideology 
Р.О. Box 305, Brooklyn, N.Y. 11204 
718-236-3876 


(906) 486-6024 


Inquiry 689 


UNIX™-LIKE TOOLS 
FOR MS-DOS" 
Increase programmer productivity with 


QTOOLS $49.50 
from 


QCAD SYSTEMS, INC. 
1164 Hyde Ave., San Jose, CA 95129 
Toll-free 800-538-9797 
In California, call 408-727-6671 
Leaders in software tools 


Inquiry 731. 


SOFTWARE/GRAPHICS 


GRAPHICS PRINTER SUPPORT 
AT LAST! Use the PriSc key to make quality 
scaled B&W or color reproductions of your 
display on any dot matrix, inkjet, or laser printer. 
GRAFPLUS supports all versions of PC or MS- 
DOS with IBM, Tecmar, and Hercules graphics 

boards. $59.95. 


Jewell Technologies, Inc. 
4302 SW Alaska St., Suite 207, Seattle, WA 98116 


(206) 937-1081 


Inquiry 663. 


Boost Sales by 25%! 
4.000 + SALESEYE users are doing just that. Proven 
software system streamlines your follow-up efforts. Power- 
ІШ database manager and word processor. 34 fields (9 
user-definable), Unlimited comments. Prints lists, form let- 
ters, labels, profiles. Money-back guarantee. IBM PC, 
compatibles w/256K. 


SALES SOFTWARE $88 - CALL NOW(212) 684-5553 


High Caliber Systems, Inc. 
165 Madison Avenue, Suite 6001, New York, NY 10016 


Inquiry 693. 


“THE CLERK'' RETAIL POINT OF SALE 
New software organizes your retail business equal to the 
best programs. Fealures include: complele invoice 
generating, aulornatic inventory control, figuring dis- 
counts, taxes, and statement generating. A real must for 
the small retailer. Demo disk $29.95 (refundable). Pro- 
gram on sale $149.95 reg. $199.95. 


1-800-346-3026 ext.958 


WDR SALES CO. 
9604 BELMONT, KANSAS CITY, MO. 64134 


Inquiry 750. 


` SOFTWARE/GENERAL 


MicroGANTT® 
Control your project! You describe the work, 
MicroGANTT calculates tne schedule and budget, Op- 
weza the schedule interactively. Customize the reports. 
Sub-tasking, fixed and variable costs, multi-project 


resource allocation, unlimited size and scope. GANTT, 
PERT, CPM, DOD-7000. Call or write for free catalog. 


Earth Data Corporation 
Р.О. Box 13168, Richmond, VA 23225 
(804) 231-0300 


Inquiry 680 
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Inquiry 740. 


LEARN TOUCH TYPING NOW 
Are you a hunt-and-peck typist? Then you need the 
TOUCH TYPIST computertyping course. Over 10,000 
have already learned to type with TOUCH TYPIST, For 
IBM-PC, DEC Rainbow, or DECmate Il and 111. List $79. 
SPECIAL PRICE $27.97. FREE SHIPPING. MC/VISA. 
COD + $3. 


Newline Software 
P.O. Box 289, Tiverton, Rl 02878 
(401) 624-3322 


Inquiry 719 


FREE SOFTWARE 
Disk includes sample programs of TOUCH TYPIST, 
PROFESSIONAL TEXT PROCESSOR, and PRO- 
FESSIONAL SPELLING CHECKER. Plus informa- 
tion about other software and computer products. 
Indicate IBM-PC or DEC Rainbow or Zenith Z-100. 


$3 s&h. " 
Newline Software 
P.O. Box 289, Tiverton, RI 02878 
. (401) 624-3322 


Inquiry 720. 


TAX PREPARER PROGRAM 


Prepare client's or your own Fed. Income taxes on your 
PC. Simplified data input. Program calculates and pro- 
duces printout for transfer to IRS forms 1040, 2210, 
Sched. A, B, C, G. & W. For IBM-PC, Zenith 2-89, 2-100, 

. DEC Rainbow. Requires BASIC. List $60. SPECIAL $39 
+ $3 s&h. 


Newline Software 
P,O. Box 289, Tiverton, RI 02878 


(401) 624-3322 


inquiry 721. 


inquiry 700. 


ATTENTION ENGINEERS 


Easy-to-use graphics software for the IBM PC, 
XT, AT. and compatibles. Ful 2-D and 3-D 
screen graphing capabilities including contours. 
No programming needed! Interface to pen- 

pletter. 
OMNIPLOT [S] 
OMNIPLOT [P] snna E giese 


MICROCOMPATIBLES 
301 Prelude Drive # Silver Spring, MD 20901 
301) 593-0683 


Inquiry 711, 


CHEAP GRAPHICS 

on your printer. GRAF 3.0, an extensive upgrade of 

GRAF 2.0 (Sept. Chaos Manor) for MS-DOS & 280 
CP/M systems w/Epson or C.ltoh compatible 

graphics printers. Bar, Pie, Scatter & Line Graphs. 
14 Fill-in Patterns, Auto Scaling, Legend Creation. 

Manu-Driven. 

CP/M $49.95 MS-DOS $69.95 incl. S/H No CCs 


Microcomputer Systems Consultants 
27-8 Forst Ave., Jefferson Station, New York 11776-1820 
(516) 928-7493 


Inquiry 713. 


SOFTWARE/LANGUAGES 


CROSS ASSEMBLERS with 
“UNIVERSAL” LINKER and 
POWERFUL LIBRARIANS 
for IBM PC MS-DOS 


Full featured for most microprocessors 


ENERTEC, INC. 
BOX 1312, Lansdale, PA 19446 
215-362-0966 MC/VISA 


inquiry 683. 


` SOFTWARE/LANGUAGES 


CBTREE FOR C PROGRAMMERS 
Provides enhanced file handling calls directly in- 
to C programs. Maintains balanced B-trees, sup- 
ports unlimited number of keys, data records, 
and key lengths. Fast, Flexible, Efficient. No 


royalties. Source Code Included. 
New Low Price: $99 


PEACOCK SYSTEMS, INC. 
2009 Hileman Rd., Falls Church, VÀ 22043 
(703) 893-0118 


Inquiry 755. 


Minnesota E N О ВО L4 Language 


Powerful string & data handling facilities. Interpreter com- 
atible with mainframe SNOBOL4. 32K strings, 32 bit in- 
egers, 8087 for float & iarga memory model. Sample 

include ELIZA. For > 128K IBM PC/MS DOS or compatible. 

Authoritative "green" book by Griswold available. 

Guide +574” diskette... 

Guide + green book + dkt 

Green book only 

Postpaid in USA. In NY add tax. VISA/MC (914) 271-5855 

BERSTIS INTERNATIONAL 
POB 441, Millwood, NY 10520 


Inquiry 653. 


JOIN THE “C” GUILD 


Membership includes quarterly distribution of all 
public domain submissions and 50% discount on 
catalogue items including “С” source code tor PC 
utilities, small C compiler, adventure games and 
2D & 3D fractals, graphics, and spreadsheet 
routines, etc. VISA 
“С” Guild, Inc. 
116 W. 6th St., Bloomington, IN 47401 
1-800-554-3874 


Inquiry 661. 


UNIVERSAL CROSS-REFERENCER 
—WORKS WITH ALL LANGUAGES— 
BASIC, C, Pascal, FORTRAN, COBOL, ASM... 
You name it! 
MS/PC-DOS V2 +, ІВМ PC, XT & compatibles 
Unbeatable at $39.95 + $3 s/h. MC/Visa/Check 


DALSOFT SYSTEMS 
3565 High Vista, Dept £2 
Dallas, TX 75234 (214) 247-7695 


Inquiry 673. 


BYSO® LISP 
for IBM PC 
INTERPRETER $150 
(includes Visual Syntax®) 
COMPILER $395 
for stand alone exper! systerns, etc. 


Levien Instrument Co. 
POB 31, McDowell, VÀ 24458 


(703) 396-3345 


Inquiry 705 


CROSS ASSEMBLERS 


Develop microprocessor programs on your IBM PC 
or MS DOS computer. 


* Macros * Conditional Assembly * Editor * 


Complete support for most 8 bit microprocessors 
Linker and EPROM Programmer Driver 
MicroComputer Tools Co. 
1255C Kenwal Rd., Concord, CA 94521 
(415) 825-4200 


Inquiry 716 


THE BUYER’S MART 


SOFTWARE/LANGUAGES 


Tools for CB80 & CB86 
BDOS, DOS, and BIOS calls fromCB80 and CB86! 
CBC Tools includes functions for directory access, 
String ops, a debugger, radix conversion, command 
line parsing, quicksorts, bit and byte ops, and much 


more. Available for CP/M-80, CP/M-86, and PC-DOS 
for $180.00. 
Minnow Bear Computers 
POB 2233 Sta. A, Champaign, IL 61820-8233 
(217) 398-6883 


Inquiry 717. 


68020 
Motorola compatible macro Assembler Package 
features linker, object librarian, symbol report 
generator with cross reference. Produces S-records 
and ROMable code. For CP/M-68K, MS-DOS $750. 
Portable Source in C $3500. AVAILABLE NOW. 


Quelo, Inc. 
2464 33rd Ave. W. Suite 173, Seattle, WA 98199 
206/285-2528 telex 910-333-8171 


Inquiry 732, 


| SOFTWARE/SCIENTIFIC 


PC ARRAY PROCESSING! 


VECTOR87 has 60 array processor subroutines: 
FFT, 2D FFT, convolution, dot product, real & com- 
plex vector operations, linear equations, etc. Up to 
18 times faster than compiled code. For MS For- 
tran, Pro Fortran, Lattice C, MS C. $120 each ver- 
sion with source, no royalties. 

Vectorplex Data Systems Ltd. 
Box 138 Station M, Calgary, Alberta T2P 2H6, Canada 

(403) 248-1250 


Inquiry 748. 


Affordable Engineering Software 
CALL or WRITE for FREE CATALOG 
Circuit Analysis * Root Locus * Thermal 
Analysis е Matrix Manipulation * Signal Pro- 
cessing * Filter Design * Graphics * Text 

Proofreader 

BV Engineering 
2200 Business Way Suite 207, Riverside, CA 92501 
VISA/MC (714) 781-0252 


Inquiry 659. 


SYSTEM DESIGNER 


SD is a tool for the design of hierarchical systems and 
processes, representable by trees. SD breaks a task of 
designing a large system into a great number of small, 
easy tasks while keeping track of all pieces. SD plots a 
graph of a tree representing the proposed system. The 
price is $399. 


CUSTOM SYSTEMS 
23 Crestwood Ct., Lansdale, PA 19446 
(215) 468-7773 


Inquiry 671 


BEAM ANALY. & SPRING DESIGN 
Beam analysis program calculates shear, moments, reac- 
tions, slopes and deflections in beams. Price: $50.00. 
Helical spring design program for compression, exten- 
sion and torsion springs. Price: $75.00. 

Both packages include disk and documentation, For 


Apple || series of computers or ІВМ PC, РСу and 
compatibles. 


SYLCA CORPORATION 
33-47 14 Street, Dept B, Long Island City, NY 11106 
718-278-4604 


Inquiry 743. 


SOFTWARE/SCIENTIFIC 


> SCIENTIFIC CALCULATOR < 


Memory resident emulation of the HP-11C plus direct 
insertion of results in foreground program, graphi- 
cally presented, decimal, hex, binary, & octal opera- 


tions, boolean functions and more. Mouse support. 
8087 or Standard versions $49.95 + 3.00 s&h. 


K SOFTWARE HOUSE 
Rt. 2, Box 83B1 Unionville, TN 37180 
(615) 294-5090 


Inquiry 703. 


PC TECHNICAL GRAPHICS 
TEKMAR is a graphics library for the Tecmar 
Graphics Master. Similar to PLOT-10, includes 
WINDOW, VIEWPORT, AXIS. Support for HP, Hi 
plotters. Curve fitting, complete plotting program. 
Log, semi-log, multi-axis, 3-D, contours. Demo 
disk, literature available. 


Advanced Systems Consultants 
18653 Ventura Blvd., Suite 351, Tarzana, CA 91356 
(818) 407-1059 


Inquiry 650. 


CADD for $99.95 
FEATURES: Drawing layers * User Defined Fonts 
* Component Libraries • Video & Digitizer Menus 
e Color Graphics. 
Autocad" file conversion - $24.95 
Dot Matrix Printer/plotter option - $24.95 
MC, VISA, COD, add $3.00 for shipping. 
60 day money back guarantee. 
GENERIC SOFTWARE 
6 Lake Bellevue #203, Bellevue, WA 98005 
1-800-228-3601 


Inquiry 690. 


Digital Logic Design on the Macintosh" 
The LogicWorks" series allows you to create, test 
and document digital circuitry on your Macintosh. 
Full simulation capability lets you catch design errors 
before committing your circuit to hardware. From 
$79.95 (US). Demo pkg. $10. Visa/MS Accepted. 


Capilano Computing Systems Ltd. 
Box 86971, N. Vancouver, B.C., Canada, V7L 4P6 
(604) 669-6343 


Inquiry 660. 


AutoCAD IC LIBRARIES 
Integrated circuit symbol libraries allow rapid capture oí 
electronic schematics with AutoCAD 2.X. Symbols can 
be inserted, scaled up/down, rotated, copied, moved, 
dragged, put on new layers, erased, made into blocks, 
and used with data attributes. 

LS TTL Library. a $295 
Z80 Family Library г ..$195 
Schematic Library... ...,......%295 
TKF Systems (301) 730-3542 
5478-A3 Harpers Farm Rd., Columbia, MD 21044 
AutoC AD is a registered tradernark of Autodesk. Inc 


Inquiry 702. 


DISK DRIVE DIAGNOSTIC 
Memory Minder, from J & M Systems, is a disk 
diagnostic program for the ІВМ PC, PCjr, &1BM com- 
patibles. it checks your drives for head alignment, spin- 
dle speed, hysteresis, azimuth & more. And, you can use 
Memory Minder to actually align your disk drives! $99 
plus $4 shipping. 

J & M Systems, Ltd. 
15100-A Central SE, Albuquerque, NM 87123 
(505) 292-4182 


Inquiry 669. 


JANUARY 1986 * BYTE 417 


MCFORMAT $50 
Jon't let DOS waste your disk space! Add up to 50% 
nore hard disk capacity to your IBM PC, XT, AT ar 100% 
sompatible by selecting format parameters, including 
ouster & directory size, Fully DOS compatible (3.0 or 3.1). 
VISA/MC. 


MICROCOMPUTER CONCEPTS, INC. 
9715 SE 43 St., Mercer island, WA 98040 
(800) 722-8088 (206) 236-2300 


Inquiry 712. 


Multi-terminal DOS 
GASS-General Accounting Scientific Swit- 
ching system. Multitasking. Can handle 12 
terminals off ІВМ PC. Used in mini's since 
1976. Dealers wanted. List price $795.00. 

For limited time $95.00. 


Maxey Systems, Inc. 
5910 Youree Dr. Suite D, Shreveport, LA 71105 
(318) 868-5422 


Inquiry 706. 


LASER TYPOGRAPHY $495. 
Typographic composition software to drive the Cor- 
ona L300 Laser Printer as a typesetter. H & J 24 
proportional space fonts, widths for 78 fonts 
available. Mix face А point size on any line. 
multicolumn capability. 


Micro Print-X, Inc. 
P.O. Box 581, Ballinger, T X 76821 


(915) 365-2343 Dealer Inquirtes Welcome 


Inquiry 715. 


ACT1 PROFESSIONAL FULLY 
INTEGRATED ACCOUNTING SYSTEM 
for PC-DOS 


Proven 372 years. Includes Genera! Ledger; Accounts 
Receivables; Order Entry/Inv.; Accounts Payable; Inven- 
tory: Payroll (incl. Post Facto). 

only $99.50 plus ship. & hand. 


(800) 344-2540 


Cougar Mountain Software 
8888, Boise, ID 63707 


inquiry 744. 


CPM-80 LIVES on quur PC 
CP/Mulator puts а 4mhz 8 bit CP/M emulator in your 
IBM-PC for $99. 
-A great 8 bit development system 
-Saves expensive CPM-BO applications 
-Increases PC speed 1096 for 8088 programs 
-Priced less than most software only products 
-Uses no valuable board slots 
Source Information 
Р.О. Box 2974, Warminster, PA 18974 
Phone (215) 628-4719 


Inquiry 741. 


CP/M Calls from СВ80 
Access the full power of CP/M or MP/M direct from your 
CB80 progs. Execute BDOS or XDOS calls. Get such 
info. as user or CP/M version number, time o! day, direc- 
tory, etc. BDOSMASTER consists of CB80 Basic code 
to be "INCLUDED'"' in your prog. and a module for use 


by LK80. Complete package $75.00. 
Practical Solutions, Inc. 
134 S. Central Ave., Valley Stream, NY 11580 
FOR INFO. CALL 1-516-561-0566 
TO ORDER 1-(800)-227-3800, ext. 983 


Inquiry 730. 
418 BYTE * JANUARY 1986 


THE BUYER’S MART 


Symbolic Debugger for Turbo Pascal" 

- Set breakpoints at line numbers or procedures 

: Display and modify variables symbolically 

: Fully integrated into Turbo Pascal environment 

Requires Turbo 2.0 or 3.0, IBM PC version. 
Only $49 plus $2 S&H. 


KYDOR COMPUTER SYSTEMS 
812 S. Sherman St., Richardson, Texas 75081 


(214) 669-1888 


Inquiry 704. 


pcSHARE MULTI-USER O/S 
pcSHARE allows your IBM-XT/AT or compatible to sup: 
port upto 5 users running 1-2-3, dBASE, WordStar, etc. 
оп inexpensive serial CRTs. For software developers, 
pcSHARE efficiently runs compiled Basic, Pascal & C pro- 
grams with ful DOS 30 compatible record locking. 

DIGITROL COMPUTERS INC. 
440 Phillip Street 
Waterloo, Ontario, CAN, N2L 5R9 
(519) 884-4541 


Inquiry 678. 


STATISTICS | 


RATS! 


RATSis a fast, accurate & complete regression pack- 
age with unsurpassed POWER. Has both time-series 
& cross section analysis. includes Box-Jenkins, logit 
& probit. Spectral analysis & graphics also available. 
Requires 256K RAM, IBM PC or compatible. $200. 


MO/isa. А 
| VAR Econometrics 
P.O. Box 19334, Minneapolis, MN 55419 
(612) 822-9690 


Inquiry 747. 


NUMBER CRUNCHER STAT SYS 
Menu-driven. Multiple & stepwise regression, 
ANOVA, time series, discriminant analysis, principal 
components, scatter plots, histograms, t-tests, con- 
tingency tables, nonparametrics. Import export data. 
Sort, join, merge. Site license $79. IBM 


PC/Macintosh. 
NCSS-B 
865 East 400 North, Kaysville, UT 84037 


801-546-0445 


Inquiry 718. 


TRANSLATIONS 


ARABIC AND FRENCH TRANSLATION 
If you are interested in expanding your sales base 
into the Arabic or French market then SCIENCE 
may be able to help you. Fast, accurate transia- 
tion of any computer related application. Business 
advice for entry of your product into these markets 
is also available, 
SCIENCE 
55 rue Barbes, 94200 Ivry-Sur-Seine, France 
(1) 46-71-18-55 


Inquiry 737. 


| UTILITIES | 


DOS PATHING EXTENSION 
Give your software the full PATHING capabilities that 
are missing from the 2xx and 3xx versions of MS- 
DOS and PC-DOS. FULLPATH object license: 
$19.95, source license: $399.95, ( 4. $5 S&H + 696 
in ММ). УІЗА/МС/РО/СНК 30 day money back 
guarantee. 


P. R. GLASSEL and ASSOCIATES, INC. 
30255 Fir Trail, Stacy, MN 55079 
612-462-1337 


Inquiry 691. 


` UTILITIES 


MEDIA MASTER PLUS 
READ, WRITE, and FORMAT over 60 CP/M disks and 
runmost CP/M-80 programs on your IBM PC! Two pro- 
gram package includes ZP/EM, a CP/M-80 emulator pro- 
gram that transforms your IBM PC into a +2 MHZ CP/M 


22 computer. $59.95 + $3.00 SIH (CA 6%) 


INTERSECTING CONCEPTS, INC. 
4573 Heatherglen Ct. Ste. 10 
Moorpark, CA 93021 
(805) 529-5073 


inquiry 699. 


BASIC PROGRAMMERS 
Add SALT & PEPPER to your existing/new programs. 
Create dazzling Menus, intelligent Input Screens. Walk- 
ing Strings, ASC/Desc Sort, PRT. SCR. Data processing 
& more. SALT & PEPPER has 28 modules. (in MS-DOS 
compatible BASIC). They merge with your program in 
minutes. S & P perlorms all the tricks, YOU get the ap- 
plause. $59.95 plus $2.50 s&h. Demo disk $2.50 ppd. 


MC/VISA 
COMPUTER GURU 
40 Wagner Ave., Piscataway, NJ 08854 
201-356-6477 


Inquiry 664. 


PACKED UTILITY DISK 


HOT FOR 


STUFF $1 0 IBM-PC 


EXPECT A MIRACLE! 
MICRO TOOLS INC. 


POB 357 N. Chili, NY 14514 (716)594-1088 
Circle the Inquiry # ... We'll do the Rest 


Inquiry 714. 


*** HARD DISK OWNERS *'' 
SIMPLIFY & PROTECT YOUR SYSTEM WITH THE MAIN MENU! 
Organize your system with easy-tocreate easy-tofoliow menus 
that display when the system is turned on. Execute programs 
and DOS commands with the touch of a key. Password pro. 
tect specific programs or entire menus. Will not detract from 
your systems memory. On-line help screens. Time Utility. 
$19.95 VISAJMC 
IBM pc/xt & compatiblas with 192K and dos 2.x. 
PARSONS TECHNOLOGY 
6925 Surrey Dr. NE., Cedar Rapids, IA 52402 
(319) 373-0197 


Inquiry 725. 


ZERODISK 
ZeroDisk runs dozens of copyprotected business 
packages from your hard disk without floppies. Call for 
the latest list of software it handles. Needs IBM AT, XT, 
PC, or compatible, DOS 2.0 or higher. ZeroDisk is revis- 
ed monthly and is not copy protected. $75 US. Check 
ar Credit Cards accepted. 


QUAID SOFTWARE LIMITED 
45 Charles St. E. 3rd Fi. 
Toronto, Ontario, Canada M4Y 152 
(416) 961-8243 


IBM - TOSHIBA PRINTER INTERFACE 

* all extended capabilities ofthe TOSHIBAS available 

* bit mapped graphics supported 

» Prints all [BM extended ASCII characters 

* screen dumps in text and graphics 

* escape sequences supported 

• popular software supported directly 

» “Sideways” and "Pyxel Visuals" support 

» dealers welcome $79.95 ($2.50 S&H) 

yc 2 Data Technologles, Inc. 

4775 Bunchberry Lane, Colorado Springs, CÓ 80917 
303-488-2583 MCIVISA 


Inquiry 697. 
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Нм du Mu и ns E ONLY ... CALL WITH 


ALL 
YOUR COMPONENT NEEDS 


ЕТЕ 2%18 250: 14 9% 


| DOKAY carries the Full Line 


ы МЕМОВҮ 
CRYSTALS MEMOR 
ALL STANDARD VALUES... 1.69 EXPANSION KIT 


CRYSTAL CLOCK OSC. 


ALL STANDARD VALUES . . . 4.89 ру aX25e — 
DIP SWITCHES NOO 

4, 5, 6, 7,8, 10 ALL... .79 es. LPEE E | 
ZIF SOCKETS 41256 150ns 

Do. MEMINI T $2.89 each! 


14 о || P —Á— an 5.65 


юма om LS or IBM? JOYSTICK 
ORBITAL SYSTEMS: 599 05 


EXTENDED 80- iss Card 
for APPLE lle 

e 64K to 128K E 

e 2-Year Warranty.... $69.95 


1-80 (CP/M) CARD 


| ус MERCURY MODEMS + 
For APPLE* and IBM? 


| HAYES COMPATIBLE MODEM 195.00 
| — FULL ONE YEAR WARRANTY — 


V ІВМ? ACCESSORIES "V 


8087-3 (5 Mz) ....... 124.95 
APPLE 11+, ПЕ" 8087-2 (8 MHZ)... 144.95 
e Compatible w/all Apple CP/M TEAC 558.. 22.2 99.95 
e Lifetime Warranty.... 69.95 Щ TANDON TMIO0-2...... 129.95 
MEG-O-RAM 135W XT POWER SUPPLY.. 99.95 
| 512K RAM MEMORY BOARD .. 139.95 
EXPAND DESKTOP | muLTIFUNCTION BOARD 
SPACE 1 MEGABYTE with 384K RAM........ 179.95 | 
on APPLEWORKSt MACINTOSH' UPGRADE | 
APPLE еў... $259.% (Parts only) 
128K to 512K ....... 50.00 
APPLE ACCESSORIES Consists of:16 41256 150ns 
1 74F253 
Parallel Printer Card......... 49.95 17 16 Pin Sockets 


80-Col. card for Appie II+ ... 149.95 
80-Col, card for Apple Ile... 129.95 
Sarlal Card (communication) ... 69.95 
Cooling Ғап............. 38.95 
Power Supply............ 


ЧАШ о inne nno e | 

Joystick Adapter Apple lic... а CALL Or WRITE 
RF Modulator............ 13.95 

Disk Driva Full Halght . . . . .. 169.95 fo r our 


Disk Drive Ve НАДАН... 16925 [FULL CATALOG 


Controller Card........... 49.95 КЕРМЕ ET 
IS: Minimum order $10.00. 

Apple Paddles............ 5.95 For shipping and handling include 
Nm E ымы s $2.50 for UPS ground or $3.50 for 


Resistors and Capacitors ALSO INCLUDED 


T A TRADEMARK OF APPLE COMPUTER 
{ A TRADEMARK OF IBM CORPORATION 


BULK UPS Blue (air). For each additional 
* Жж air pound, add $1.00. California 
DISKETTES residents must include 6% sales 


tax; L.A., S.F. S. Cruz, & S. Matao.. 


SS/DD .. . .. 25/91 7.25 counties include 6:5 5% sales (ах 
DS/DD..... 25/$19.75 and Santa Clara ies 7% sales 
АТ} disks....25/$50.00 and nica a AE a 
3i/2" disks.... 25/ $50.00 TUSSI a errors are not ouf 


ALL DISKETTES HAVE уте 
А FULL 1-YEAR WARRANTY o additional charge for Master- 


card or Visa. We reserve the right 
to substitute manufacturers and 


UV ERASERS to limit quantities. 


ALL far VOLUME Quates 


| QUV-T8/1 $49.95 HOURS: Моп = Fn 7 3016 


ECONOMY Model Saturdays 10 00 to 300 
VISIT OUR RETAIL STORE 


2100 De La Cruz Bivi 
Santa Clara СА 95050 
14081 988-0697 


ALL MERCHANDISE 15 
100% қу. 


е Егавев 15 EPROMS in 20 minutes | 
e Plastic Enclosure 


of LOGICAL DEVICES, Inc. 


inquiry 92 


© © The latest ССТ implementation of the new 
Y TEM generation Intel 16-Bit Processor technology. 
This means extreme speed, unequaled power, 
Е © > P [ fe © and the ultimate in reliability, and of course, the 

innovators at CCT behind it. 


This series in the CCT line exploits the speed and power of the Intel 80286 and Zilog Z-80H (8MHz), on the 2862 CPU 
board. This combination, along with CompuPro DMA controllers and I/O boards, yields a dramatic improvement in system 
throughput speeds, from basic CP/M operation, up to large powerful multi-user/multi-tasking machines. The ССТ-4 
represents the most advanced hardware presently available in a microcomputer to run the thousands of CP/M type 
software programs on the market, and with CONCURRENT DOS 8-16 and the CompuPro PC Graphics board (when 
available), all software written for the IBM PC machines. This series is for the serious business/scientific user. 


CCT-4A State-of-the-art power in it's basic form. Consists of CCT-286Z CPU board and CCT. M256 (256K), along with Com- 
puPro: Enclosure 2 Desk (21 slot MF), Disk 1A, System Support 1, Interfacer 4, the CCT-2.4 floppy drive system, and 
CP/M 8-16, and with SF-200 surge suppressor system. ................... ............... $5,269.00 


CCT-4B Single-user/hard disk power. As the 4A, except priced without the CCT-2.4, toaddin your choice of CCT hard/floppy 
combination drive subsystem, at the published ргісіпд. ................................... $4,149.00 
(Example: CCT-4B Mainframe with CCT-10/1 = $6,198.00) Plus cost of selected drive subsystem 


CCT-4C Multi-user/hard disk power, As the 4B, with the CCT-M512 (512K static RAM board) instead of M256; Interfacer 3 in- 
45 stead of Interfacer 4; SF-400 instead of SF-200, plus Concur. DOS 8-16 O.S. (4 to 6 user system) . $4,999.00 
3 (Example: ССТ-4С Mainframe with CCT-40/1 - $8,048.00) Plus cost of selected drive subsystem 
Limited Time Offer - FREE 80287 and Supercalc 86 with any CCT-4! Py Mp 

RAS The above systems include all necessary cabling, assembly, testing, minimum 20 hour burn-in, LE, Є 

апа the ССТ unconditional 12 month direct warranty. 

CCT-M512 WORLD'S TOP SELLING CCT STATIC RAM. IEEE Standard 12MHz. 512K in one slot! — Special Price: $799 
CCT-M256  256K version of M512 upgradeable to full 512K. Perfect 256K RAM board for any CompuPro system ... . $439 


CUSTOM COMPUTER TECHNOLOGY / BOX 4160 / SEDONA, ARIZONA 86340 


TOLL FREE ORDERING: 800-222-8686 / For technical support / service: 602-282-6299 


EV IE back issues for sale——— — — — 


| 1981. 1982 1983 1984 1985 Circle and send requests with payments to: 
$325 | | 5370| $4.25 | 54. a ee ен 
BLUE ‚О. Box 32 
63237 $3.7] $3.70 | $125 i Hancock, NH 03449 
Prices include postage in the US. Please add $.50 per 


copy for Canada and Mexico; and $2.00 per copy to 
foreign countries [surface delivery]. 


Payments from foreign countries must be made in 
US funds payable at a US bank. 


(1 Check enclosed LJ VISA (1 MasterCard 
Card # 


2 
I 
[$3.25 | 


Signature 


Please allow 4 weeks for domestic delivery and 12 


weeks for foreign delivery. 
SPECIAL ISSUES and INDEX 


BYTE '83-84 INDEX врс oe 
е ee ADDRESS 
1984 Special Guide to IBM PC's (Vol. 9, No. 9] $4.75 
d andi. uires ا ا‎ 7” CITY 
STATE. | — — ZIP 
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pon CUSTOM COMPUTER 


800-222-8686 CC TECHNOLOGY ê: 
Fon TECHNICAL SUPPORT; 1 CCT PLAZA — PO. BOX 4160 — SEDONA, ARIZONA 86340 


SERVICE / IN ARIZONA: Purchase your Hardware and Software directly from an OEM / Systems Integrator. Take advantage of our buying power! We stock 
" a full line of Board Level Components, Software and Peripherals. Call for your needs. Well give you the Lowest Prices, and the Technical 

602-282-6299 Support and Know-How we are quickly becoming well-known for. Satisfied Customers Nationwide. The Nation's Custom Systems 

House for Business, Education and Science. Call for a system quote. CCT implements tomorrow's technology today!™ 


° FOREMOST QUALITY е ADVANCED SUPPORT е REASONABLE COST 9 


$ ACROSS THE BOARD PRICE REDUCTIONS $ 
INDUSTRIAL GRADE CCT DISK DRIVE SYSTEMS RDLLS ROYCES OF 
SUPERIOR QUALITY THE INDUSTRY | 
S-100 HARD DISK SUBSYSTEMS | 
Professionally engineered ST-5O6type systems for the business market S-100 Computer user. Includes 
industrytopqualitydrives, CompuPro Disk 3 DMA controller, all cabling, A&T, formatted, burned-in. Pro- 
visions for up to two hard disks in each system. We include operating system update. CP/M 80, CP/M B 


86, CP/M 8-16, CCP/M 8-16, CP/M 68K. (/1 Systems are CCT innovated hard/floppy combinations, with 
Mitsubishi DSDD 8" drive.) 12 month warranty. 


80286 NOW! 


(1 CCT-286Z isour model designation 
for the МІ-286 dual processor board 
from Macrotech. It features the super 
high speed combination of Z-80H and 
80286, with provision for the 80287 
math chip. Directly replaces 8085/88 
and 8086 CPUs running CP/M, MP/M 
Concurrent DOS, and MS-DOS, at 


throughput increases of 3X to 5X! CCT-10 (11 + MEG) .............. S1490 COTTO ..................... $2049 | 
aee | E NES сс: Бао баи E 503 | 
in Р - + МЕШ MR QAM or + EM 
80287 Option - Installed - $250 — | сете MEG) соу... $3699 CCT-60M _._.................. $4249 | 
SEE THE CCT-4 SERIES CCT-90(87+MEG) .............. $4909 ССТ-90Л1 ..................... $5459 [i 
USING THIS BOARD CCT-25(1234MEG) ............ 96099 ССТ-198/1 .................... $6649 


DETAILED ON THE FACING PAGE 


NOW! 
— е 
СОТ RAM BOARDS! 


VOLATILE PRICES 
CALL FOR QUOTE 


LIBERTY TERMINALS 
ә Superior Reliability e 
110-14" GREEN-80/132 Column .. CLDSE 
110-14" AMBER ............. OUT 
200-14” GREEN-80/132Super Deluxe PRICES 
200-14" AMBER ............., CALLI! 


OKIDATA PRINTERS - Top Quality 
82 -80 Col .. CALL 83- 132 Col .. CALL 
92 -80 Col .. CALL 93 - 132 Col .. CALL 
84 - 132 Col/200cps—Top of the Line , CALL 


НОТ NEW PRINTERFACER 17" - Print buffer VO Board. Up to 1 Meg. RAM on board. Looks as/works with 
ССТ Interfacer 3/4. Single or Muttiuser/Interrupt driven or polled. Super-slick design handles one serial, one parallel, 
BOARD software switchable. Also for Zenith and Alpha. Intro Price — $349. 


CCT-2.4 « Dual 8” DSDD ae TT АНЫ CCT-5 • 5%” 0500 


Mitusbishi 2.4 Megabyte in Extra Heavy horizontal enclosure, IBM Compatible Mitsubishi 360K. Extra Heavy Cabinet 
removeable filter air system, all cabling, A&T, Burnedin. The accommodates two drives, hard or floppy. All cabling, A&T, 
fastest system available . — .. . ., $1229 Burned-in. Perfect for our Concurrent DOS Package . $399 
` ССТ-8/5 © FULL IBM COMPATIBILITY 
One Mitsubishi 8” еи ‚2 жае 5-4” жин [BM Drive 
For Concurrent DOS and PC DOS . "me Ee . $1029 


ж SUPERPRICES x COMPUPRO COM PONENTS x IN STOCK * 


CPU-Z -$229 ә Disk 1A- $399 е Disk 1Aw/CP/M -$499 е CPU 8086/10 - 9359 е SPU-Z-? 
CPU 8085/88 - $229 Ы CPU 286 - $849 a CPU 68K - 10Mhz - $359 
Disk 3 - $459 è RAM 22 (256K) - ? * RAM 23/64K - $229/128K - $299 
SUPER SALE — M-Drive/H - 512K - $399 / 2 Meg - $899 
Enclosure 2 Desk - $699/Rack - $749 e Interfacer 3- $409 © Interfacer 4 - $289 © System Support 1 - $299 
Concurrent DOS 8-16 (ССТСМХ) - $309 ә CP/M 80 (CCTHMX) -$125 © CP/M 86 (CCTTMX) - 9175 
CP/M 8-16 (CCTTMX) - $199 е CP/M 68K (ССТСХ) - $279 е Operating System тые $30 


ССТТ — ENTRY LEVEL S-100 BUSINESS SYSTEM 


For Serial Interfaces ..........,.., CALL е Enclosure 2-Desk-21 Slot Mainframe e e CCT-2.4-Dual 8" Mitsubishi 
TOSHIBA P351 - 288 CPS/24 PIN - $1499 • CPU-Z-6MhzZ-&0CPUBoarde | — DSDDUriveSystem - 2.4 Megabytes » SPECIAL PRICE 
DIABLO — Letter Quality Series ә Disk 1А - DMA Floppy Disk Controller e • CP/M 80 - 2.2 HMX - CCT Modified е 
йен • RAM 23 - 64K Static RAM - 12Mhz e ә All Cabling, Complete CCT Assembly, 3 1 50 | 
МИН. MEUM БАИН ERU. EP e |nterfacer 4- 3 Serial/2 Parallel 1/0 e Testing, and Minimum 20 Hour Burn-in e 5 | 


_WE HAVE ALL SOFTWARE—CALL RUNS ALL STANDARD 8” CP/M SOFTWARE - INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 


Prices & availability subject to change. All products new, and carry full manufacturer's warranties. Call for catalog. Free technical help to anyone. All products we sell are CCT individually tested 
and set up for your system - Plug-In & Go! Arizona residents add sales tax CCT © Trademark — Custom Computer Technology; MS-DDS© Trademark — Microsoft; IBM© Trademark — 


International Business Machines; CompuPro© Trademark — W.J. Godbout; CP/M © MP/M© Trademarks — Digital Research HERCULES™ Trademark — Hercules Computer Technology 
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Inquiry 342 


1 EM 
= 

g SUN-XT COMPUTER 

Ш (ІВМ PC/XT COMPATIBLE) 


O RAM EXPANDABLE 


TO 640 K 
D USES MS & PC-DOS 
A, 
"i OPERATING 
SUN-XT| , SYSTEMS 
" + п RUN LOTUS 1-2-3 


FLIGHT SIMULATOR 
SYMPHONY DBASE 
Н & 11 AUTO CAT, 


WORD STAR, MULTI 
PLAN ... ETC. 

(DOES NOT RUN PROG. 
REQUIRE ROM BASIC.) 


п CPU BOARD W/256 К RAM 

O COMPUTER CABINET 

O FULL FUNCTION KEYBOARD 

П 435 W/POWER SUPPLY 

п 2 DSDD DISK DRIVES 

Ш С FDC W/CABLE 

g Û TTL MONITOR (AMBER OR GREEN) 
О MONOCHROME GRAPHICS CARD 


Ш э W/PARALLEL PRINTER PORT. 


Ё O FULLY A&T 
(MEETS FCC CLASS “A” REG., FOR IND. 


& BUS. USE) 
Ш DEALER & OEM INQUIRES INVITED!! 


өмү $899.00 
San ип ип иш БЕ ип иш T 


“ПІ 


ІІ 


| 


PC-258K, 1/350K Floppy. 
10 MB Hard Disk 


T- 
ШІ 
zm 


[n 


LOmnmAaq 
LUST PRU 


256K, 1/360 Floppy, 10 MB Hard Disk 


ы 


к 


2003 108th St., Suite 301 Grand Prairie, TX 75050 
214-641-6953 Metro 647-4008 Texas Wats 1-800-441-0975 
National Wats 1-800-872-4727 Business Hours (M - F9 - 5) CT 
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п 8088 CPU (8087 OPTION) 

П RAM EXPANDABLE TO 840K 

C FULLY IBM COMPATIBLE 

O DIMENSION SAME AB IBM PC/XT 
O NO RAM INCLUDED 

D 8 EXPANBION SLOTS 


$175.00 


FLOPPY DISK 
CONTROLLER 


O STANDARD DOUBLE SIDE 
DOUBLE DENBITY 
O RUN 2 INTERNAL Б 
2 EXTERNAL 


O WITH CABLE 


IBM STYLE CABINET 
O 8 SLOT BACK PANEL 
о CDMEB WITH MOUNTING 
BRACKET & HARDWARE 
O FITS ІВМ POWER SUPPLY 


COLOR GRAPHIC CARD 


O AGB & COMPOSITE VIOED 
H 840 x 200 HIGH-RES 

о 320 x 200 LD-REB 

O BO к 25 TEXTMODE 

0 LIGHT PEN INTERFACE 


HIGH RESOLUTION 
MONOCHROME MONITOR 


п 12" AMBER OR GREEN 

П 1000 LINES AT CENTER 

п 20MHZ BANO WIOTH 

П BEPARATE TTL SIGNAL INPUT 

O DUAL INTENSITY SIGNAL LEVEL 

O HIGH PERFORMANCE SHARP 
IMAGES 


ЇЇ 


1-800-421-5775 [Drder Only) 
(213) 644-1140 (CA Order & Into ) 
STORE HOURS 
Чат to6pm 
10am 1o0 Spm 


Mon -Fr 


D HIGH-REB CHARACTER 
п 720(H) x 34B[V 

O 80 x 25 ТЕХТ MODE 

п RUN LOTUS 1-2-3 ETC. 


O SERIAL/PARALLEL PORT 


BACKUP 
O GAME PORT 
O SPOOL & RAM DISK 


$59.00 


BACKUP 
O GAMEPORT 


$59.00 


$149.00 


RGB COLOR MONITOR 
п 14" DISPLAY DB-9 CONNECTOR 


O 840 x 240 HIGH-REB 


SIGNAL 
П 0.38 mm DOT PITCH 


$99.00 


KEYBOARD 
O 83 KEY FULL FUNCTION 


INOICATOR 
Z WITH CABLE 


$105.00 


546900 
545900 
546500 


Amdek 310A 
Taxan 121, Green 
Taxan 122, Amber 
TVM MD-3 
(Amber, Green, RGB) $44900 
COMREX CR6700 (RGB) . 529900 


DISK DRIVES 


INTERNAL HARD DISK (with controller) 
10MB Rodime (Compaq Upgrade 

Kit) ... us 552900 
10MB 7% Height Seagate $39500 
20MB v; Height Seagate 549500 
External Case 514900 


и э 99 $ 8G 8 


FLOPPY DISK DRIVES 
Ve Height Mitsubishi 


PC*USA Has It All 


е Honesty 
e Price 

е Service 
* Delivery 


TELEPHONE SALES ONLY - NOT 
OPEN TO THE PUBLIC е MINIMUM 
ORDER 5200 00 for tree delivery = 
TERMS VISA. | MASTERCARD, 
CASHIER'S CHECK. WIRE TRANSFER- 
(C O D. са! (ог details) е ALL ITEMS 
SUBJECT TO AVAILABILITY AND 
PRICE CHANGE * ALL PRODUCTS 
ARE NEW AND CARRY MFG AND/OR 
PC'USA WARRANTY PLEASE CALL 
FOR WORK-ORDER NUMBER BEFORE 
RETURNING DEFECTIVE MERCHAN- 
DISE. UNAUTHORIZED RETURNS 
SUBJECT TO A RESTOCKING FEE * 
ALL SALES ARE FINAL. 


COMREX СА! 


MONOCHROME 
GRAPHIC CARD 


O WITH PARALLEL PRINTER PORT 


$120.00 
MULTI-FUNCTION 
BOARD 
С RAM EXPANDABLE TO 384(0 K] 
О CLOCK CALENDAR W/BATTERY 


$129.00 


MULTI-I/O BOARD 


O FLDPPYDISK DRIVE CONTRDLLER 
O PARALLEL PRINTER PORT 

о SERIAL 1/0 PORT (OPTION DUAL) 
O CLOCK CALENOAR W/BATTERY 


O 8500 CHARACTERS (80 x 32) 
O RGB TTL LEVEL, INTENSITY 


О H-BCANNING 14.5K -17.8KHZ 


$365.00 
FULL FUNCTION 


О POWER, САРВ, NUM LIGHT 
O MECHANICAL TYPE SWITCH 


$79.00 
| ИШ БЕ ИШ ИШ ЕН ШЕН ИШ ИШ ЕЕ ИШ ИШ ШЕ D 


ІШ 
à 


CANON LASER BEAM 


SUNTRONICS CO. INC. 


12603 Crenshaw Біугі., Hawthorne, СА 90250 Sat 
SUN-XT CPU 


TERMS VISA MASTERCARD COD Cash o Certibed 
Check Required: Check tAuow 2.3 Weeks for Cieaemgi 
Shipping & H C S3 DO tor J Lbs pius We tor each add! Lb 
Cah! residents addC ant. Sates Тах 5+0 00 Manu Order 
IBM and Арре аге гедеиегедтғайе marks oF (BM 8 Ape 


135W POWER SUPPLY E 
$89.00 
150W POWER SUPPLY 
$109.00 
6 OUTLET SURGE SUPPRESSOR Ц 
[MIDLAND ROSS IND] $14.50 E 
10MB HARD DISK w/CONT. 


5450.00 | 
20MB HARD DISK w/CONT Ц 
5550.00 
ASYNC R8232 $59.00 
"PARALLEL PAINTER CARD — ^ Я 
$358.00 Д 
TEAC 55 BV 
OR TOSHIBA ND-04 В 
DISK DRIVE $83.00 
HARD DISK DRIVE CONTROLLER 
(10MB OR 20MB) 5159.00 


64K RAM KIT (9 EA) 


$8.50/KIT % 


256K RAM КІТ (9 ЕА) 
$29.00/KIT 
PARALLEL PRINTER CABLE 
$15.00 
CITIZEN MSP-10 PRINTER 
$299.00 
TOSHIBA 1340 PRINTER e 
5588.00 E 


DSDD 5% DISKETTE 


$12.95/por 10 ea Bi 


EPROM BLASTER FOR IBM, HIGH 
SPEED, BURNSIN 45 SEC. PROG. 
2716, 32, 64, 128 $139.00 m 


1-800. 
872-472 
LOMPAG 
Portable Hard Disk System 
256K 1/360K Floppy. 10 MB Hard Disk 


5231800 


(Monitor Extra) 


Systems Include... 

IBM AT and Keyboard, IBM 1.2 Meg 
Floppy, Panasonic 360K Floppy, 
Seagate (ST4026) 20 MB Hard Disk 
(40 MS Access Time) 


TEAC 20MB Tape Backup 5839 


PRINTERS 
EPSON LX 80...521599 COMREX CRIV .549990 
EPSON LQ 1500 .$920°° Okidata 192P .. 536900 
.%29900 Okidata 193P .. 


,549900 
5249500 


Inquiry 275 


For The Best Prices & Service 
Call (800) 732-0304 


PRINTERS 
STAR MICRONICS 
SG-10, 120cps,2K buffer ........ ,,9 219 
SG-15, 120cps,2K buffer ...... 22. D 
SD-10, 160 cps, 10" carriage ....,... 359 
SD-15, 160 cps, Corr. Qual. ....,,.., 469 
SR-10,200 cps, 10" carriage ........ 499 
SR-15,200 cps, witractor....... a 
SB-10 Draft & NLQ 24 wire printhead . 625 
OKIDATA 
ML182P120cps .......... «sean WB 
ML1821BM GraphicsComp..,,,.. Will 
МІ 1825 10" Carriage ,..,,.,,... Beat 
МЕЛӘ2Р,160ср8................ all 
ML192 IBM GraphicsComp,... Pricing 
М11925,160ср5....... du on 
MEN. 1BUCDS ie nee ӨКІ 
ML193 IBM Graphics Comp .., Printers 
ML193S, 160cps ....... ie. WED 
| Na ra r 
ML84IBM........... еч without 
ML84S,200cps ....... е. aed UBM 
Oklmate20 ..,..»»4-»>ь4%2»... ROM 
EPSON 
LX80, 100 cps, 10" carriage ..,,,... Са! 


FX80 +, 160cps, 10" carriage ,,,.... Us 


RX100, 100 cps, 15" carriage ...... First 
FX100 + , 160cps, 15" carriage ..... For 
CONDO Draft NLQ оа еа Lowest 
SQ2000, АҒМем............... Prices 
“We Are An Authorized Dealer 
BROTHER 
hi^ Т m A RT REEL $ 439 
аг VE Se eo ee ETE 649 
DYNAX 
DX15XL,20cps By Brother ....... $ 329 
DH-45 Dual Head, LO & Dot Matrix.. 829 
JUKI 
6100,L.Q. 18 cps wiproportionalspc.$ 349 
ЕАО ................ 675 
TOSHIBA 
ano o — ES aa $ 525 
БЕК. OO PER i 525 
P351 P/S, Faster and More Versatile 1145 
PANASONIC 
1091 w/Tractor,120cps, 1 yr. war. ..$ 239 
1092, 10" carriage, 180 срѕ........ 375 
1093, 15" carriage, 160 срѕ........ 535 
HARD DISK DRIVES 


MICRO-SCI 
10 Meg wicont. formatted forIBM....$ 385 


20Meg wicont. formatted for IBM..,. 599 

ALPHA OMEGA 

10 Meg w/Controller Card ..........$ 529 

20Meg wiControllerCard.......... 629 

30 Meg w/ControllerCard ,,........ 999 

ФОМБОЮГАТ ................... 550 

33MegforAT LI ISESSZISJSZETEN! 775 

TANDON 

ТМ100-2 forlBMPC ..............$9 89 

MITSUBISHI 

ШЕН MEM swa ТТ) 

TEAC 

55B Double Sided 360K ........... $ 89 

Quad Оеп5у................... 159 

Drives For Apple & Franklin 
MICRO-SCI 
|^ UEM $ 155 
A.5C for lic wicable......, 155 
A.5% height for ПЕ ......, 115 
Controller Add ........... 55 
10 meg. w/cont........... 645 
20 meg. м//сопі.,.....»... 845 


Inquiry 75 


PRINTER DISPLAY MONITORS 

ACCESSORIES гот. a Sainpa 5 ЕВ 
ORANGE MICRO шы 
Grappler+ ....... — n $ 75 AMDEK 
Buffered Grappler +, 16K exp.64K . 149 \МЧӨОО ................ —— ШӨ 
TOSHIBA Uo ou RET T T T T TURO TUTTA. 
Bi-Directional Trac, 1351/351...$ 149485 MSI0A for IBM PC .,,..,....... 13 
жы ral loadingP1351.. 50 Color 500 Color Composite ....... 319 

Color600 RGB НІ-Нев............ 399 

DumplingGX(sameas Grappler +) $ 65 Coior710SuperHi-Res.......,... 545 
Dumpling GX w/16K buffer .....,.. 9 
DumplingGXw/32Kbuffer........ 129 TAXAN 
Additional Buffering 16K ..,...... 7 IBM Green Monochrome£121 .....$ E 
FOURTH DIMENSION IBM Amber Monochrome#122.. . 
Par.Card& Cable for Apple ,......$ 49 RGB ІВМ wiCable#620 .......... 389 
OKIDATA RGB Super Hi-Res./640 Best Buy . 489 
Plug and Play forIBM............ $ 49 RGB/&630 . 2. serie re ...... 389 
Tractor for 182 & 192............. 39 PRINCETON GRAPHICS 
JUKI HX-12 for use with IBM PC ,.,.. esr $ 440 
Ві-Оігес. Tractorfor6100/6300 .$ 115/125 Мах 12E AmberforIBM ...... ... 169 
Serialinterface ,..... eese ctn 65 5912 бирегнНі-Нев.............. 575 
CABLES -- ud ll г . а. UI . 


QUIMAX 
PX-4, RGB Hi-Res wiGr. Text Mode .$ 410 
DM-14 Monochrome for IBM . 150 


NEW YEAR SPECIALS!! 


COMPAG STARTER 


* Compaq Port * 256K • One 
360K Disk Drive * 10 meg. 


IBM PC io Parallel Printer, ,,..,...8 18 
Serial Cable. 4 ren. Pers 16 
Centronics MM or MIF ‘ 16 


IBM STARTER 


s IBM PC е 128K *One 360K 
Disk Drive « Amber Monilor 


$1750 $2399 
IBM PROFESSIONAL COMPAG PROFESSIONAL 
» [BM XT * Two 360K Disk Drive » Compaq Desk Pro е 640K 
* 20 meg. Н.О.“ 2 Par. & 1 Ser. » One 360K Disk Drive + 20 
Port * Clock/Cal. 640K * Taxan meg. H.D. * 10 meg Tape B/U 
# 620 * DOS 3.1 е Taxan #620 • Par. & Ser. Ports 
$3099 63185 
*THE COMPANY THAT DELIVERS" 
IBM PC ACCESSORIES 
IBM VUTEK (2 yr. war. 
IBM OSS Ee. #65 Vutek 28 S Board, hon & AIC 
wiPar. & Ser. Ports, 2 Yr. War. ...... 1 
E Card $ 259 Color Card (Herc. сотр.) w/Para.... 150 
MORIR A санны АМ. 75  MonographicCard(Herc.comp.)... 275 
Module B256K wIC &C. . .......... 120 АБР Du po а T 
ЛИН ЦЕЛИ ЕРЭН... 175 SixPak + wi384K & Sidekick...... 255 
64K MEMORY UPGRADE Game Port........ Ks iu ЖДО 
&4K(9chips)200ns & 150ns...,..... $999 KEYTRONICS 
HEXACE TECHNOLOGIES GOV TE ME 
VAS age FS NUI INESSE TANT... О Monochrome Text Par. & бег....... $ 169 
QUADRAM Color Graphics Card ............. 165 
QuadColoriBoard ............. $ 179 ТЕСНМА 
Exp. Quadboard w/&4K & Game Port 199 Graphics Master, ,,............. $ 449 
Quadlink 3000 Run ApplesftonlIBM 329 256KMemoryUpgrade..... «eso 99 


APPLE & FRANKLIN ACCESSORIES 


ACCESSORIES ADVANCED LOGIC SYSTEMS 
Kensington SystemSaver ........ $ 69 Z Enginen D oori., nnna $ 115 
Masterpiece ControlUnit..,,,.,.. 99 БІЛМЕ.» Зе... o. 68 
МІСНОТЕК PPLE 

Serial Interface .....»...........5 75 Super Serial Card .............-.% 199 
MICROMAX SMT 

Viewmax 128K extended 80 col. card 64K,80col. Card, 3yr. war. ........ $ 49 
forAppleliEw/64K .............. $ 99 MICRO-SCI 

80col.card forApplell & ii ...... 1399  64K,80Coi.Card...... Е EATA а 


PERSONAL SYSTEMS 


APPLE 


Professional Sys. incl: Apple ПЕ w/128K & 
80 col., tilt mon., duo disk w/con't kit . $1339 


Apple lic Lightweight Portable ..... 789 
IBM 

IBM PC64K, 1 Drive............. $1460* 
ІВМ PC, 2 Drives w/256K ......... 1535* 


IBM XT, 10 Meg., 360K Dr. w/256K . 2399* 
IBM XT Bare w/256K & IBM Floppy. 1899* 
Call About All “AT” Systems 
*Call for current IBM prices 

SANYO 
MBC 550-2 м/1, 320K Drive & sftwr. .$ 750 
MBC 555-2 w/2, 320K Drives & 


more software........ ЭТН RR 
776Portable ........, ЖАНЫС 1795 
Serial Port for Збапуо..,.,..,....... 65 
СОМРАО 

256К, wi2- 320K Drives ee eee ewer .$1899 
DeskTop Мойе11............... 1649 
DeskTop Model2 ..,,......-..... 1925 


Desk Тор Мойві3...,............ Call 
DeskTopModel4................ Call 
We have "286" Ports. & D.P. in stock 


YSE 
1100-1 Incl. 256K w/two 360K Drives, 1 par 


& 25е POS sass EÊ ia $1399 
1100-2 inci. 10 meg, 1 floppy, 256K, 1 par. & 
(. 9 ЖТИ тте 2599 
*Wyse Monitors & Exp. Chasis Available 
LOTUS DEVELOPMENT CORP. 
ЕТ). cce ж ow $ 289 
uu tou RSS CERRO AT - 420 
ASHTON TATE 
on o A EMEN у»... $ 299 
21 и Ze -—— s 389 
PRINTER SWITCH BOX 
EXPONENT 
Centronics TwoSwitch .......... $ 60 
CentronicsFourSwitch ..,.....,,. 85 
Serial Two Switch , ....,..,..,... 45 
Serial Four Switch .............. 69 
MODEMS 
ANCHOR 
Volksmodem XII ...........,.... $ 185 
Express 1200 .................. 255 
HAYES MICRO 
300BaudSmartModem .......... $ 149 
1200 Baud Smart Modem ......... 379 
1200 BforlBMPCw!SM!1I......... 375 
2400 Baud Modem .............. 645 
Micro Modem !Е................ 149 
Gbrommaragh ................. . 43189 
300 For Apple llc w/Sftwr ...... „«»« Call 
PC DISKETTES 
SgliDbl (Box of Ҡ).............. $ 13 
Dbi./Dbl. (Box ої 10)........ WA A 15 
COMPUTER CONNECTION 
Dbi./Dbl. (Box of 10).............. > 1 
Sgi./Dbl. w/Disk Container(10)..... 15 
Dbi./Dbl. w/Disk Container...,.... 17 
Bulk 50 &Up— Dbl./Dbl. ........1.35еа 


We Stock What We Sell! ! 


IF YOU SEE IT ADVERTISED FOR LESS, CALL 
COMPUTER CONNECTION FIRST FOR LOWEST QUOTE! 


IMAIL OROER: [дерни Certified Chocks. or 
17121 S. Central Avenue, Unit L йла Г 00. Some Items Subject 
Carson, California 90746 


to back order. California Res. add 
E ome 
| VISA | 
Ln 


6%% Sales Tax. All returns ere 
subject to a 15% restocking charge 
NO SURCHARGE FOR CREDIT CARDS 


and must be authorized by store 
manager within 10 days. Prices 
Bubje ct to change without notice. 
This Ad supersedes all others. 


ORDER LINE 
(800) 732-0304 


(Outside California] 


(213) 635-2809 
(Inside Cakfornis) 
Mon.-Fri. 7 a.m, to 6 p.m. 
Saturday 11 a.m. ta 3 p.m. 
CUSTOMER SERVICE: 


(213) 635-5065 
Mon.-Fri. 8 a.m. to 3 p.m. 
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| BOARDS 
| AST Advantage W/128K.....-....., 375 
| AST Six Pack Plus W/64K...,..,...- 
Cardo G-Whiz (Commodore), . . 
| Hercules Dolor Dat: os voe vex enc 
Hercules Monochrome Graphics...... 
Micro Sci 80/64E (Apple). . 
| Orange Grappler  (Appie).... ...... 
Orange Hot Link (Apple). . .. .... 
Orchid Conquest/OK.. ......... - 
| Orchid PCturbo 186/256K. 
Paradise Modular Graphics. . 
Paradise Multi-Display.............. 
Persyst Short-Port Color Card...... 
Persyst Bob Board,...,............ 
Premier Color-Pack Card. 


MONITORS 

BUI 14” Color... 349 Атдек 3006.116 
Princeton HX9....415 Amdek 310A.142 
432 Атаек 500,.255 
.182 Amdek 700. 399 
‚579 Taxan 115,...115 
. 499 Taxan 122....139 
Thomson 310216. . 139 Taxan 620....389 
Thomson 36432...345 Taxan 640....499 
Wyse 600 W/Card..519 Wyse 500...169 
Zenith 122/123....79 Zenith 1240..169 
NEC/Panasonic/Roland/Tecmar CALL 
Corona/ Magnavox Ouadram CALL 
Cables /Interfaces/ Stands 


QUALITY PRODUCTS - 
AT EXTREMELY LOW 
DISCOUNT PRICES. 


DISK DRIVES 
Apple Compatible Floppy Drives 
IBM Compatible Floppy Drives 
Seagate 10M Subsystem/IBM Comp. . . 
seagate 20M Subsystem/IBM Comp. . . 
Tape Back Up Systems . 


Compusave 
Call Toll Free: 1-800-624-8949 
IN ARIZONA CALL (602) 967-3532 


Princeton HX12... 
Princeton MAX12. 
Princelon 5812, . . 
Talung CM1370. . 


COMPUTERS 
Altos 586-20 Multiuser System 
AT&T 6300-PC/1 Floppy Drive 
Lazer 3000/1 FDrive/Apple Comp 
Televideo PM-4T Multiuser System. . . 
Wyse-PC/2 Floppy Drives 


PRINTERS 

Citizen MSP10.. .248 Abati LO. 
C. Itoh Ғ10-55.... 949 Juki 6100. 
Data Prod. 8052.. 1129 Juki 6200. 
Data South 220... 1295 Juki 6300. 
Diablo D25 NEC 3550. 
Epson LX90 W/IF .269 МЕС ELF. .385 
Panasonic 1080...205 NEC P5. „955 
Panasonic 1091...234 Star 5010. , 209 
Panasonic 3131...285 Tally MT86. , 418 
Toshiba 341 899 Т! 855...,,549 
Toshiba 1340. ..469 Cables 10'...19 
Anadex/Brother/Canon/Okidata CALL 
Qume/Silver-Reed/Televideo . .. CALL 
Buffers/Sheet Feeders/Tractors CALL 
Stands/Switches/Ribbons 


. 199 
.. 945 
495 

. 665 

, 985 


Wyse-XT/1 FOrive/10M HDrive 

Zenith 158-PC/1 Floppy Drive 

Zenith 171-PC Port/2 FDrives 
Amsirad/Columbia/ Corvus 
Compaq/GCorona/ IBM/ Molecular . ... CALL 
NEC/Onyx/Olivetti/Sharp/Sperry ... CALL 


ZENITH 148-PC WITH 1 DRIVE 
VERY IBM COMPATIBLE....995 


аза Бонна 


“sgtownaaa- 


STB Graphics Plus Ї/............. 
| Tecmar Captain/384K.............. | 
Tecmar Maestro AT. — 
ABM/Logicom/Microtek/PGS ...... 
Practical Peripherals/Thesys,...... 


WE ALSO CARRY 


AST Reach Half-Card W/Soft (Int) 
Anchor Volksmodem (Ex) 

Anchor Signalman Express (Ex) 

Hayes Micromodem IIE W/Soft 

Hayes Smartmodem 300 W/Soft (Ex). . 
Hayes Smartmodem 1200 (Ex) 

Hayes Smartmodem 12008 (Int) 
Novation Apple Cat Il (int) 

Novation J-Cat 300 (Ex) 


OTHER FLOPPY AND HARO DRIVES 


Houston DMP 41/42 Plotter...... 


Roland DXY 880 Plotter. 


Houston 768024 Digitizer. 
Other Plotters And Digitizers......... 


TERMINALS 


Adds Viewpoint+..429 
595 
365 


k -+4 


.. 2495 
TI 
2395 
CALL 


e ALPHA OMEGA 
е CONTROL DATA 
e CORVUS 

e IOMEGA 

e MAYNARD 


TEAS“ 


Qume 1016 .289 
Oume 2016 525 
Qume 2026 59$ 


е MITSUBISHI 
е PRIAM 

e SHUGART 

e TANDON 

e TEAC 

* TECMAR 


Bonus Diskettes/SS-DD (Bx)... .,..,. 
Bonus Diskettes/DS-DD (Bx)... . 
Verbatim/ Maxell/Memorex/Others . , 
SOFTWARE 
Appie/Atari/IBM/Commodore 
Keyboards/Joysticks/Power Supplies 
Chips/ Mice/Labels/Surge Protectors 
Cables/Graphics Tablets/Light Pens 


Novation Half-Card 2400 (Int) 
Racal-Vadic 300 PC W/Soft (Int) 
Racal-Vadic 1200V W/ Soft (Ех) 
Racal-Vadic 2400V W/Soft (Ex) 
Ven-Tel PC Modem Half-Card (Int) 
AT&T/Prometheus/U.S. Robotics. . . . 


919 
,.449 
. 939 


Wyse 50.,., 418 
Wyse 75... . 555 
Wyse 85... . 575 
Wyse 350... 888 
Zenith 229. , 608 
CALL 


HOURS: MON - FRI BAM - GPMISAT 9AM - 2PM 
Televideo 914... 
Televideo 922 
Televideo 955 
IBM /Liberty/LSI/Samsung/ Visual . . 


CompuSave 3010 S. 48th St, Suite B, Phoenix, AZ 85040, (602) 967-3533 
Purchase Orders and All Major Credit Cards Welcome 
Prices Rellect Cash Discounts. Minimum Shipping Charge 54 
A Division of Adianko Corporation 


BYTE CONNECTION INC. 


BOTTOM LINE PRICE BUSTERS! — “Who you gonna call?”’ 
(714) 778-6496 


PRINTERS: 


ANADEA 9620 - 9752.. “4.” 
BROTHER DM40 - DH45 , — .а 5 950- 51050 . 
CITIZEN М8Р15/-25...............,........ & 439-5 619 
COMREX CR MM T $*2553959*9V92^*16*n4é9 99552" е +++ + $ 395 
DATA PRODUCT 8070-8072............... $1750- $1850 
DATA PRODUCT ММЕРВНІМТЕН6.................... CALL 
DIABLO P32 - 34LQ....... scsecunena ese B 685 - 51250 
DIABLO АР1-РЗВЁ................... $1595 - $1550 
EPSON B5 АРУЫ =, с осол ТҮГҮ $ 398-5 499 
НРЕА2ЕНДЕТ Д.Д EAR basses pear ennt e $2600 
HP LAZERJET PLUS $3550 
NEC 3550-8850 ............ “445: .. $1050- $1350 
OKIDATA 192-193....... ......».. $ 389 - 5 495 
OKIDATA 84 - 2410. . $ BB5-S1825 
PANASONIC 1093 

TOSHIBA 1340............... 
ТОВНІВАРЗ51..................»... 


PLOTTERS & DIGITIZERS: 


CALCOMP 1043 
HP 74785. UT TM 
HITACHI DIGITIZERS ......................... . 
НІ DMP 41 - 42, ., 
HT DMPET/BR ........................... TIT T 
НІ DMP 51MP-S2MP..... 
МЕЮСОГЕТ:ПОРХ.................+».......... "DM DE 
ROLAND DPX 


TI тизчиинтнанчяеин PRR SPHERE FTP STR SEPP RPE RPE T.F .L*.Rn «к... 


PERSONAL COMPUTERS: 

UBM «1 {IBM Compatible), 384K, two 360 floppies, hi-res graphics card. 
(лак уе. METELLI US CUM — А9 
UBM ^ П, all the above, w/10MB НО 

AT & T 6300, 255K, two 360 floppies, AT & T graphics card, 

monitor and KB. ..... TAM GRUT et т 1471 és re TEN E ‚+, 82222 
ай the above, w/360 floppy and 20MB HD drive 

ATAT7300 Cr *"**r-*"ut*zuovutT9T*üHTH F—FYTYTWHETTEFSMNbSTE?TUYSYEER?T-L?PTPES»Ta" CALL 


COMPAQ PORTABLE, 640K, 360 floppy. 10MB НО................... 
COMPAQ DESK PRO, 640K, two 360 Moppies, hires P саға KB 

all the above w/360 floppy, 10MB nU TOME NOR ШИ55:144.-:54455.:2:2-..-.. 

with 30MB........ VES ЖРА: 22.2: ДРОТИ РАТ с ЖОЛСЫЗ 
COMPAQ PORTABLE MODEL 286, 512K, two 1.2 МВ foppies....... S3838 
above with one 1.2 floppy, 20MB HD ,..,...................... .......... SAS 
COMPAQ DESK PRO MODEL 286, 640K, two ! 2 бори, hi-res 

graphics card, manilo and КВ,5.Р,С/С,................................ 53838 
above with one 1.2 MB floppy, 20MB HD, 10ME tape и .............. TI: 
d ИКАН ЕРЕ УМИ н th eo et $5353 
above w/70MB HD and 60MB tape Ми............................. TO $6969 
ІВМ РС, 256K, two 360 floppies, hi-res graphics card, monitor, 

PSG Mu Т Ж it es артан Oe -5. $2099 
above w/360 Морру. 10MB HD, 10MB tape bru ..................... on 

ІВМ PC ХТ, 640K, 360 floppy. 20MB HO, 10MB tape biu ................. 

ІВМ РС AT, 512K 1.2 MB floppy, 20MB HD, S. P., C/C, hi-res graphics card, 

mar %Ҙ..4:..4-............ ens оз о Жул mE... 
IBM PC AT, above with 70MB HD, 60MB tape b/u i 


$1129-$1350 


BRS PHP HSEEF EPR ERATE SRER EERE EER RR E] 


SEPP PSR RETREATS EER ESRC RARER 


We carry all name brand MFC, modems, monilors, monitor adapters 
and software, Call for what is not listed. 
WE GUARANTEE THAT YOUR CALL WILL NOT BE A WASTE. 


163 West Cerritos Ave., Ana heim. CA: — 
(714) 778-6496 


30,40, 70 MB "Ga RE. ИЯ 7 ee seeseesee CALL 
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424 Inquiry 45 


comma 


“талғап: 
EEE 


‘CALL 
p FOR DIFFERENT 
L LUN CONFIGURATIONS 


tor, DOS 2.1, 130 Watt Power Supply, 


20MB Hard Disk Sub System, PLUS us - Е $1390 00 ETT T a 
HIBA SLIMLINE DS/DD $120.00 Реа 

10MB Таре Back Up System All Рог: TEAC SLIMLINE DS/DD $120.00 MAXELL DISKETTES MDZ $35 00/box 
MAXELL MD2-HDM FORAT. — $60.00/box 

CONTROL DATA DISKETTES $24.00 

m KEYTRONIC KEYBOARD KB 5151 $169.00 


TANDON TM-100-2 DS/DD 


TIMB SUB SYSTEM eee $595.00 


IBM PC, 256K, One Half Height B3: Ires CONQUEST PC TURBO 640K Two 
320K Disk Drive DS/DD, Persyst кес ГАН D — 0000 Ба! High Deine, rion Oir Que 
Color Card With Printer Port, Taxan EPSON LX 80 $239.00 troller 135 Watt Power Supply, Seria 
Green Monitor, DOS 2.1, PLUS a EPSONFX 85 $359.00 Port, bee Port (IBM Standard) and 
10MB Hard Disk Sub System All For: Dia ا‎ EE || шл 
$2499. EPSON JX 80 $499.00 $1225. 
салды S eS ae Above System With 10MB Internal 
IBM PC, 256K, Two Half Height TOSHIBA 351 mmea Hard Disk: 
Drives DS/DD, Persyst Color Card STAR ساد‎ s a $395.00 $1 970. | 
With Printer Port, Тахап Green Moni- CITIZEN PRINTER MSP-10 $325.00 With 20MB Internal Hard Disk: 
tor, DOS 2.1, 130 Watt Power Supply CITIZEN PRINTER MSP-15 s $21 95. 
i CITIZEN PRINTER MSP-20 4350 i lii 
dried 10MB Hard Disk Sub System تت ف‎ eit ccm With 40MB "$25 15 Disk: 
JUKI LQ 6100 $385.00 з 
$2799. аа жеу Tape Back Up Systems Are Also 
BROTHER HR-35 $775.00 Available forthe Conq uest PC Turbo at 
IBM PC, 256K, Two Half Height салғы OX 15XL___ $365.00 a reasonable price. 
Drives DS/DD, Persyst Color Card САМ 
With Printer Port, Taxan Green Moni- = 
tor, DOS 2.1, 130 Watt Power Supply, | | _ MULTIFUNCTION BOARDS 
UC Herd НЫК ut Quem PLUS SPECIAL. SENSE — Ee 
| 10MB Tape Back Up System All For: | 13” RGB MONITOR ASTPREVIEW — b — — $200.00 
ла” AST ADVANTAGE CARD 
$3299. FORTIS FC10 128K FOR AT $425.00 
| $ i ALR CHALLENGER CARD 
ІВМ PC, 256K, ‘Two Half Height | $299.90 128K FOR AT $395.00 
Drives DS/DD, Persyst Color Card м | COS EV 0 аен атас — 
With PrinterPort, Taxan Green Moni- PERSYST MONOCHROME 
tor, DOS 2.1, 130 Watt Power Supply, къ аб, 24 MODEMS r LE og уз PRINTER ADAPTER $189.00 
20MB Hard Disk Sub System All For: HAYES SMART MODEM 1200 $395.00 eM EE $395.00 
$3099. EUER amd n ин п ер PRINTER ADAPTER $179.00 
HAYES 2400 BAUD MODEM 560900 HERCULES GRAPHIC 
: POP COM 1200 EXTERNAL $375.00 PRINTER ADAPTER $299.00 
IBM PC, 256K, Two Half Height STB GRAPHIC PLUS II $325.00 
, ; AST REACH MODEM $380.00 
Drives DS/DD, Persyst Color Card QIC MODEM INTERNAL $275.00 ^ MONA WERT ER GREER а 
With Printer Port, Тахап Green Мопі- GENOA SPECTRUM GRAPHIC CARD __ $349.00 


* Y cm p uu ш EXTERNAL $795.00 n IBM Р CXT AND. mcn 
paso 20MB SUB SYSTEM INTERNAL _ $87500 í ge 

uer 50-0 40MB SUB SYSTEM INTERNAL $1150.00 | : F availabe e е‏ ی و کا چیا در 

tee ic صر‎ tum EXTERNAL $1325.00 | i 

PGSSR-2 _ 7 $62500 CALL FOR PRICES. 

TAXAN #115 Green Composit . 4. $125.00 

TAXAN #116 Amber Composit .. $135.00 at pa 

TAXAN #121 Green W/TTL Plug $149.00 TOMS HARD DISK 

TAXAN #122AmberW/TTLPlug — $159.00 WAOMB TAPE BACK UP $1250.00 

TAXAN #620 COLOR MONITOR _ $449.00 20MB HARD DISK 

TAXAN #640 COLOR MONITOR _ $569.00 WHOMB TAPE BACK UP $1475.00 

ІВМ MONOCHROME DISPLAY _ $260.00 40MB HARD DISK (714) 838-7530 

IBM COLOR DISPLAY $590.00 WHOMB TAPE BACK UP $1795.00 2630 Walnut Avenue, Unit C, Tustin, California 92680 


Prices & availability subject to change without notice —IBM is a registered trademark of IBM Corporation. COMPAQ is a registered trademark of COMPAQ Computer Corporation. Conquest is a 
registered trademark of Conquest Computer Industries. 
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(а Dysan. 


SPECIAL DISKETTE OFFER | 


Dysan ls diskettes are the ultimate in quality Пех. 
ible recording medis for flexible disk drives. 
They are certified to be 100% error [ree 
on-track and beiween tracks. And to heip 
introduce you to the Dysan qualily standard 
we're running a special on their. diskeite 
product line. 
PLUS! If you call, write, or utilize reader ser- 
vice in response to this ad—-we'll send you = 
full-range catalog cf computer supplies wit 
Special Offers good Гот further savings on 
Dysan diskettes and many other qualily pro 
ducts. Dysan. The Fines! Quality Diskeltes 
bie. L] s 
ы” #1 in Service & Reliability 
1050 Е. Maple Rd 
LYBEN “ее 
COMPUTER SYSTEMS 13% 588-3640 


Inquiry 218 


RS232C ІВМ PC Compatible 
Paper Tapa Trensmitter/Mode! 812 


Stops and starts on character at all speeds 
uses manual control or X-on, X-off 90-260 
volt, 50-60 Hz power. 50-9600 baud, up to 150 
char/sec synchronous or asynchronous 
gated internal or external clock, RS 232C 
current loop or paralleloutput, reads 5-8 leve 
tape, 7-11 frames per character, even or odd 
parity. Desk top or rack mount. 

Addmaster Corporation, 415 Junipero Serra 

Drive, San Gabriel, CA 91776, (818) 285-1121, 


SAVE TIME AND MONEY WITH 
LOW COST PI-SWITCH BOXES. 


t 


— = 


зен! Starting at $59.95 „1,“ | 
ade 
Quickly shares your computer among 
multipte terminals, printers, moderns, etc. 
with just a flick of the wrist. 
eCompact black & beige aluminum 
enclosure features a high quality rotary 
switch with rear mounted connectors. 
«Serial RS232 Models have fem. 25-Pin Conn. 
(Lines 1-7 & 20) 
РІ-02-5 switches 2 to 1 
PI-03-S switches 3 to 1 
PI-05-S switches 5 to 1 ' ; 
*Parailel models have tem, 36-Pin cent. conn. 
Pi-02-P switches 2 to 1 
Pt-04-P switches 4 to 1 
* Dealers, schools & custom inquiries welcome, 
sOne Year Warrantee. COD, VISA, MIC. 
*Shipping UPS $2.00rea. AIR $4.00/ea. 


ш 7301 NW 41 St. 
‘ne MIAMI, FL 33166 
i-i . (305) 582-6082 


inquiry 315 


WAVEFORM 
SYNTHESIZER 


res | ЕЕ. 
m a 1 DU - 


е For IBM-PC/XT/AT and 
compatibles 

е Generates user-definable signal 

e Up to 2000 points per envelope 


$795.00 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 


inquiry 296 


MODULAR 
DATA ACQUISITION 


e For IBM & Compatibles 
e Flexible and Inexpensive 
e Money Back Guarantee 
° Free Technical Support 


Fast Delivery 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154 ТЕХ; 5101012726 


Inquiry 297 


Communications Board 
i КЕМА | OLEU Шаш 


om GAN 


compatibles 
e Dual RS-422 serial interface 
e Programmable to 56k baud 
e Differential drivers to 4000 ft. 


` $345.00 


QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 


inquiry 298 


b4Km128Km256K 


DRAMS 
80287-8 = 80287-3 
8087-3 = 8087-2 
8087-1 


BITTNER 


2€ 


ELECTRONICS 


B99 SOUTH COAST HIGHWAY 
LAGUNA BEACH, CA 92651 
(714) 497-6200 


CALL NOW FOR FREE CATALOG 


inquiry 36 


Check your spelling 
as you type! 


The Resident 
Speller™ 


PC Version 


е Turn on or off checking with the 
touch of a key 
e Add words to alternate list 
.9 Works with most word 
processors 
e Requires 90K in addition to 
word processor for 49,000 word 
dictionary 


The Resident Speller $99 
Demo Disk $2 


S & K Technology, Dept. G 
4610 Spotted Oak Woods 
San Antonio, TX 78249 
512-492-3384 


Inquiry 311 


X 
= 
Lu 
gt 


x 


BI-DIRECT IONAL SERIAL“PARALLEL CONVERTER 


CONVERT YOUR RS232 SERIAL PORT INTO A 
CENTRONICS PARALLEL PORT; YOUR PARALLEL 
PORT INTO .A RS232 SERIAL PORT, JUST BY 
MOVING JUMPERS. 

NO MORE LIMITATIONS IN YOUR SYSTEM. NOW 
YOU CAN CONNECT A TERMINAL TO PARALLEL 
PORT, YOUR PARALLEL PRINTER TO A SERIAL 
PORT; SERIAL PRINTER TO A PARALLEL PORT; 
AND MUCH MORE ?9. 

BAUD RATE ANO MODE FULLY SELECTABLE, 


COlmensiens 6"x4"x374")2€ 


92 ALL IN ОМЕҮ ONE UNIT Чї 
ORDER TODAY AT INTRODUCTORY PRICE AT: 


INTECTRA INC. - Department 232 
2829 TERMINAL BLU 

MOUNTAIN VIEW - CA - 94043 
(415) 867-8818 - TLX 345545 


Introductory price $ 79.99 
(Californie residents add бх tax - 
Bay area residents add 7x tax? 


Inquiry 170 


The 
Silver 


E Two 800K Drives Ш 256K RAM 
E Video RAM Boord Bl Monitor 
Ш 14 Free Software Pockoges 

E i Year Warranty and More! 


The New ALTOS 2086-2 


The high performance Xenix bosed system for 20 
work srotians from Altos - a world leader in multi-user 


systems and software, 


The 2086-2 features 2 MB of RAM, on 80MB hard disk, 
a ФОМВ tape backup and an 80286 CPU. Options 
include: 10 more user stations, up to 8MB of RAM, up to 
189MD of hard disk storage ond an 80287 co-processor. 


$14599 


The power of o mini of a fraction of the cost 


ALSO 
Altos 586-40 ..... 56989 


ALTOS 2086-2 


Altos S86-40 ..... $9519 


THE OLYMPIA NP 


If you're considering the purchase 
af an Okidoto 192 or an Epson FX-85 
give us a coll before you spend $50 
to $100 more for on inferior printer. 
We'll send youon actual print sample 
detailing the NP's amozing 17 x 17 
dat matrix ond such features as it's 
built-in push troctor, 165 CPS speed, 
low noise level ond FX-80 compat- 
ability that make the Olympia NP 
the best volue in dot matrix printers 


THE OLYMPIA RO 
Aletter quality daiseywheel printer 
the Olympia RO offers о 14" car- 
riage, 14 СР5 print speed, Diabla 
630 emulation, porallel and serial 
parts. All this and a built-in tractor at 


MORE 
PRINTERS 


Sor 55-10 HHRMA а уч $239 | 


Diablo D-25 


Inquiry 319 


The 
TurboFox 


% ы, ын, ا‎ 


E IDM-PC Compatible 

Ш 8088-2 CPU В 4.77/8MHz 

E Two DSDD Disk Drives 

Ш 256K RAM Ш Monitor 

E 8 Expansion Slots 

Ш WordStor. ColcStar 

Ш MS-DOS 2.11. GWBASIC 

The TurboFox ................ 21499 
with 20MD Hard Disk ........ $2099 


THE ATARI S20ST 


Ш Precision Grophics-640x400 resolution. 
Ш 512 Colors with options RGB monitor, 

E Pcrallel ond Serial Interface Standard. 

E Double Density Disk Drive Standard, 

E Two Button Mouse Stondard. 
E Орлого! 10 MB Hard Drive. 
E 68000 CPU Architecture. 

E 512K RAM Standard, 

E BMHz Clod; Speed. 

li MIO! interface. 


PLUS... 
Word processing, spreadsheet. database and integrated sofrwore is 
avaitobe now! Сай for pricing and inquire about rhe notionol 52051 


with monochrome monitor 


with RGB monitor 


Scottsdale Systems 


617 N. Scottsdale Rood, Suite D, Scorrsdole, Arizona 85257 


== (602) 941-5856 = 


"As Call 7-5 Mon - Fri. 
Ay We participate in arbitrorion for business ond customers through the Detter 
; м 


ац 


Business Bureau Of Moricopo County. 


3 SINCE 1980 


| TELEMARKETING ONLY: If you plan ta stop by please phone oheod. Prices listed ore for cash. P.O's from 
Fortune 1200 companies ond universities with good gedit odd 2% / Mastercard ond Viso odd 3% / Алгопо | 


residents odd 6% sales tox / Shipping extra / All tems ore new with monufocturers wortanty / Rerured 


| merchandise subject ro 20% restocking fee / Personal or company checks roke up to 3 weeks to cleor / No 
СОО or APO's. Prices and speclficotions sub ject to change / Product sub ject to ovoitobilit y. Trademorks: Altos, 


Altos Computer Systems; Silver Fox, My\Write ond МуСок, Softwore Toolworks Apple I m ond Macintosh w, 
Apple Computer Inc." Atari m by Atari Corp. HAGEN— DOS, and Jackiatosh, Scomdale Systems. па: Могачаг 
ond CalcStor, Micropro internotionol; MS-DOS, and Multiplan, Microsoft Corporotion: FLEBASE. ЕУОР Software. 


inc: DBASE ||, Ashton-Tore: IBM-PC DOS, and IBM-PC. Inremotionot Business Machines. 


WE NOW DO SPECIALIZED SERVICE 


If yau own a Sonya 555-2, Silver Fox ar any ather computer that is out of warranty, please 
contact aur Service Department. We'll be happy ta quote a price for cleaning and 
adjustment of drives, motherboard repoir or general service questions. We'll work with you 
to keep your system olive, 


COLOR MONITOR 
SALE 


МЕС JC 1460 RGB ........... (98 
Toxan 420 RGB 


TERMINALS 


Zenith 
2-148 


$1398 


@ Two DSDD Disk Drives 

Ш 640K RAM Ш Amber Monitor 
E MS-DOS. Filebose 

ш MyWrite, MyColc, Spell 


ДОМІ 2-748 —— 71900 
Two Place Expansion .............. $99 


Shea 


THE BERNOULL! BOX 
The Half-Heights Are Here! 


Ш Hord disk copacity ond performance 
Ш Removable cartridge economy 

E Cottridge convenience 

@ Winchester copocity 

Bi Unporolleted reliobility 


10 Mb EAXSZIZBEIZLRIEXLELAEG $1659 
ami $2499 


houston 
instrument 


PLOTTERS 
DMP-29 Мичу К+ К” "=" 


DIGITIZERS 


Di-11A ett OU EE HRA RA HR $469 


REACH OUT 
AND TEACH 
SOMEONE 


THE AMSTRAD 128K 


B 2Z-80A CPU 

E Keyboard 

E Monitor (RGB opr.) 
E 3 Disk Drive 

Ш Casserre Inrerface 
Ш Joystick Port 

E Parallel Port 
ШСР/М LOGO, AM-DOS 
E Word Pracessor 

Ш Spreadsheet 

Ш Gomes, Graphics 


Introduce Your Family To 
Computing For Only 


$439 


with green monitor 


JANUARY 1986 * BYTE 427 


Erases Most Eproms 
in 3 Minutes 


Solid State 2-8 Min. 
Timer Version ..... $54.95 
For all 24 or 28 pin devices—2 at a time. 


90 DAY WARRANTEE SHIPPING & HANDLING 
DEALERS WELCOME 5250 


WALLING CO. 


ADD 6% TAX 
44018. JUNIPER е TEMPE, AZ 85282 * (602) 838-1277 


Inquiry 376 


As available onlyl Very limited quantity. 


Important: To fix yourself, @Guaranteed for 30 
Always call to § or for parts. 

check availa- Complete, but 

bitity before known not 

ordering. working, 


Main Board OS-1 
Main Board Exec. 
Battery Pack, 40 Watt — 


Double Density Kit ** سے‎ — $79 
f ** Includes board, cable, documentation & disk 


7" CRT (Amber!) 
15” CRT, no case 

Drive Anaidi Card 

Drive Mechanism 


Power Supply 
Keyboard (No enclos.) 


Shipping charged on all orders 
Computer Parts Mart 415-493-5930 
3200 Park Blvd * Palo Alto * CA 94306 


Inquiry 79 


DATA ACQUISITION TO GO 
INTERFACE FOR ANY COMPUTER | 


Connects via RS-232. Built-in BASIC. 


Stand alone capability. Expandable. 
Battery Option. Basic system: 16 ch. 
12 bit A/D, 2 ch. D/A, 32 bit Digital V/O. | 
Expansion boards available. Direct 
Bus units for many computers. 


SPECIALISTS IN PORTABLE APPLICATIONS 
(201) 299-1615 
PO. Box 246, Morris Plains, NJ 07950 


+ 
x 
Е. 
ж 
ж 
ж 
ж 
ж 
ж 
ж 
ж 


қ 
ШІ MARYMAC noustes мс 
800-231-3680 


Radio Shack? Tandy® 
Epson Printers 


People you Trust to give you the very best! 


e Lowest 
Discount 
Prices 


e Reliable 
Service 


e Quality 
Products 


22511 Katy FWy. Katy (Houston) Texas 77450 
(713) 392-0747 Telex 774132 


EWARE® Insurance provides full 
replacement of hardware, media and 
purchased software. As little as $39/yr. covers: 
* Fire * Theft • Power Surges 
• Earthquake е Water Damage • Auto Accident 


For information or immediate coverage call: 


1-800-848-3469 


In Obio call 1-614-262-0559 


SAFEWARE, The Insurance Agency INC. 


Inquiry 316 


The Linker 
for Turbo Pascal ™ 


zi Why recompile tested procedures over and 

over while dite ing your Turbo Pascal pro- 

ams, when TPeLin "сап instantly link 
lem in—already compiled. TP*Linker turns 
vour compiled Turbo Pascal procedures into 
compact. linkable external procedures. 
Linkable procedures use Vz the memory as 
their Turbo Pasca) source code, So vou сап 
bring them in off disk faster and store more 
of them on RAM disk. TP*Linker is easy to 
use, self-documenting. and works from the 
Turbo Pascal Program Development Envi- 
ronment. An extra bonus—now yuu can sell 
procedures written in Turbo Pascal as link- 
able procedures without having ta disclose 
your source code. Why wasle time re- 
compiling code that you know works? 
TP*Linker—the ideal upgrade for anyone 
using Turbo Pascal. 

Not copy protected 
TP*Linker for Turbo 2.0, 30 $69 
+ BCD. 8087 $99 


Add $5 S £11 + $10 for Overseas. MC/VISA 


A-OK Systems 
BIB Easley St. Silver Spring, MD 2ü810 


ғ — Me 
i pta в." 
E ^а rt 1 
i . | . - 


3 THE OPTION CAPACITY 
OF YOUR 18M PERSONAL COMPUTER 


PC-XTRA 
ә DIRECT EXTENSION ОҒ 

аы PC BUS 
a МО SOFTWARE CHANGES | 
& NO HARDWARE MODIFICATION 
= STYLING CONSISTENT WITH IGM! 
Add af thoes bbe! colons thal rou ve beer 


waning withoul worrying sbowl *Jing your 
раю іл and баса рага! space 


35499" ron SANTA ANA 
AERDEWTS AOL V^ LALES Tax 
P C HORIZONS, INC. 
1701 E. Edinger, Ste. A6, Santa Ana, CA 92705 
(714) 953-5396 


[m TM 


e Multi-user Database! 

e Powerfull 

e Multiple Operating 
System Compatibility! 

e Attractive Dealer 
Pricing! 

e Full Dealer Supporti 


Dataflex ," a trademark of Data Access 


Dealer Inquiries Invited 


ГЕЙДЕ 


24000 Telegraph Road 
Southfield, Michigan 48034 USA 
[313] 352-2345 


Inquiry 62 


Sahara for ВПП O15 ЧУ 
micraprocedsons 

SOFTWARE C compller, Pascal. 
moullitasking OOS, macro-cassemblen, 
FORTRAN, 15K BASIC 

FIRMWARE: paniom monitor debugger, 
math Worory, AK BASIC 
CROSS-SOFTWARE: Авто, PLW 
Compiler, Linker, Simulaters 


301-585-5105 (6] 
Е Turba Pascal ls a trademark of Hovland (nil 
ж Am I. 


ж Ж Ж Ж Ж X XX ж X X E 


ELEXOR 


Inquiry 120 Inquiry 3 


| Wintek Corp 
АД WINTER | с жен, 
317-742-8423 


Inquiry 385 


"° әее--1200 bps б 2400 bps Modems 


Fully Hayes Compatible ! " 
2 Year Warranty 


Supports all 20 Hayes Commands 
and all 6 responses 


ө Tone & Pulse dialing € Built-in speaker 
€ Auto dial/auto answer 9 8 status lights 
e Auto speed selection ө Self-test 


1200 bps Standalone 2400 bps Standalone 1200 bps IDM РС 
Bell 103 and Bell 212A CCITT V22, V22BIS, Bell 212A, Compatible Card w/MITE 
Compatible and Bell 103 Compatible Communications Software 


$199 $399 $199 


BAPRIZIP12 4 »s) Retail $299.00 BAPRIZIP24 s vs) Retail $599.00 BAPRIZIP12B 4 ws) Retail $299.00 


PC LINE CONDITIONER DATAGARD 
„ * Constant Voltage SURGE & NOISE 


Ж Output with upto 15% | i 
| DiPs in Line Voltage SUPPRESSOR 
pu 


€ Spike & surge 
suppression 
e Noise suppression 


e Prolongs computer life i ә 00V spike max. 


150 WATT 300 WATT ® 6500A spike current max. 


e 6' line cord e 15A circuit breaker 
S 59 599 $27.50 50-99 
BASHPI50 BASHP300 | S2 £395 $25 100 or more 


Sh. wt. 30 Ibs. 
(Sh. wt. 20 ibs) (Sh. w aid BAWBRDGI18S (5 we 204 each! 


HERCULES 
| е Cards 


$339 $179 


BAHECGC BAHECCOLOR 


QUADRAM 
Quadchrome Il 


e Large 14" high-ré& RGB display 24/2" Diskettes 
e 640 x 240 res. e PC cable included 


EPSON LX90 


Dot Matrix Printer 
with NLQ with FREE 
Tractor and Interface 


with IBM-PC Standard Parallel 
Interface (Inc. Apple Ile) 


— Single Sided Double Sided BAEPNLXS01 BAEPNLX902 
Наг 5008 5299 S31 S46 No so 5 249 


(Shipping weight 30 Ibs.) BAMXLMFI BAMXLMF2 
SS! 


(Shipping weight 18 ibe) 


IRVINE — PRIORITY ELECTRONICS SAN JOSE 

18241 Mc Durmott, EEEE inquiry 289 Mail Your Order To: 452 W. Trimble Rd., 

Irvine, CA 92714 21622 Plummer St, Chatsworth, CA 91311-9970 Зап Jose, CA 95131 
(714)660-1411 RETAIL: (818)709-5464 INDUSTRIAL: (818)709-5111 С408)946-7010 


MINIMUM PREPAID ORDER $25.00. Terms U.S. VISA, МС, ВАС, Check, Money Order, insurance. Orders over 70 lbs. sent freight collect. Just in case, include your phone 
U.S. Funds ONLY, CA residents add 696, 6!496, or 7% Sales Tax, depending on your local number. Prices subject to change without notice. We will do our best to maintain prices 
rates. Include MINIMUM SHIPPING & HANDLING of $3.00 for the first 3 Ibs., plus 50€ for through January 1986. Credit card orders will be charged appropriate freight. We are 
each additional pound (25€ if within Calif.) Plus 25€ per $100.00 value of your order for not responsible for typographical errors. 


PRIORITY ONE ELECTRONICS ne پش‎ 1 ELECTRONICS are registered service marks of the Heath Group, Ltd. Zipper 212A, Zipper 2400, Zipper 12008 and Zipper Modem are 
trademarks of the Heath Group, L 


ew ORDER TOLL FREE (800)423-5922 (NOW IN CALIF. TOO!! 


| Huns | 
NO SHIPPING CHARGES m 9Xp | | geese [IBM PC/VT220 
ORDER TOLL-FREE 800-824-3432 | | 
CHRISTMAS SPECIALS EM220 . V1220, VT102 emulation 


® 
DRIVES BULK DISKETTES | » File Transfer 


TANDON 100-2 89.99 Б Maca - 
TANDON 100-4 (96 T.P.1.) 129.99 5 V4 . olumn modes 


| Color Support 
EPSON HD860 20 MEG. 12 HT. HARD DISK | 5 рро 
WITH CONTROLLER 8 CABLES 599.99 | SSIDD $. 70 „ Hot Key 


SYSTEMS 
BLUE XTRA 


31 эз 
ТЕК 4010/4014 
RU EE i M SSIDD 91.70 
e 135W Power Supply e RunsiBMDos2.10r3.1 


| a Tektronix 40/0 emulation 
FULL WARRANTY 699.99 DSIDD 2.25 » VT220, VTIO2 emulation 


MONITORS 


i А Picture files 
Princeton Graphics MAX-12-HI-RES Amber A iti 44 | 
with HI-RES Controller Card 299.99 Prices based on quantities of 500 « High resolution hardcopy 


Princeton Graphics HX-12 RGB with Orders Shipped within 24 hours • Supports ІВМ, [BM Enhanced, 


Color Graphics Card 549.99 \ Hercules, Tecmar and AT&T. 
ADD ON CARDS C.O.D сә 
Multifunction Card w/384K НАМ edidi 


COR CEE r, Gare Po 159.99 1-800 222-0490 Diversified Computer 
201- 462-7628 in N.J. Systems, Inc. 
Ё мсонм ELECTRONICS | = (^ 3775 Iris Ave. , Suite 1B 
10010 Canoga Ave UmtB-8 Chatswonh.CA 91311 MEERSO t Boulder, CO 8030! 
UPS Bus ag £3 00 — Calf resents бат shes ax Ризол checks hei Kr اک‎ (303) 447-9251 


clearancu VISA. MC P.0. Box 1143 • Freehold, N.J. 07728 


Trademarks; УТЮО — Digital Equipment; ІВМ PC, XT — ІВМ Com. 


Inquiry 366 Inquiry 230 Inquiry 111 


WE CAN MAKE FINALLY! 
Robot INCOMPATIBLE DATA’ Aztec C65'" joins ProDOS'" 


with VIX. Develop C programs in ProDOS. 
COMPATIBLE! Aun existing binary programs in ProDOS such as 
а C85. ссі, In, mklib and others. System includes: 
ө Standard library written іп 6502 assembty. 

We can transfer datafiles between different е Advanced screen editor with undelete, auto- 
operating systems; convert media (disks indent, word wrap, macros, and more 
and tapes); decode and translate documents * Source code to entire system except editor. 

Jm А $50 + $3.50 shipping 
between major dedicated word processors Multitasking 128K version - CALL 


алаак ынаа ЖЕ and/or major PC software; re-arrange data- Ti 
. 3 А | t В H А i Ё. 
Robot Experimenter is the publication base files; transfer texts and re-formulate Create advanced database applications with [lis 


Designed specilically for ProDOS, Tlist uses file 
for expenmental robots. Each issue is spreadsheet data. 9 рес y 


loaded with reviews, design ideas. soft- | caching and balanced binary tree indexes to 
' і ite or call to discu Our then sen advance beyond the /imitatians ol ordinary data- 
ware projects, and the latest industry Write or call to discuss your needs, then send 


А . L base managers. Tlist is provided as a library of 
Mn: a disk or tape sample of your datafile for a com чаваб femenina 


Write today for a FREE sample issue plimentary translation. е Compact variable length record format. 


i | * Multiple fieids per index key. 
Don't let the future happen without you. 8 Com uData e Functionto restructure database files without 


Transla ors, Inc. loss of data. 
Robot Experimenter 6565 Sunset Blvd., Suite 301 Tist in Aztec Сез abject format - S5. + $3.50 
puodished by Ceargs Hollywood, CA 90028 ist with source an - 


regio. cR (213) 462-6222 Eclipse@ Systems 


603/924-3843 | ADAPSO Member P. O. Box 237, Merion, Pa. 19066 (215) 664-2419 


Experimenter” 


Looking for information on educational 
and expenmental robots? Need a source 
for robot equipment? Like to know the 


Inquiry 309 Inquiry 68 Inquiry 117 


DeSmet 


Development Package 


Still $109 


".. a stunning amount of 
bang for the buck" 


Houston, Brodrick and Kent 
BYTE Magazine, August 1983 


ТС» PROMPT DELIVERY!!! T5 CROSS-8 


SAME DAY SHIPPING (USUALLY) MAYBE THE ONLY DEVELOPMENT = 
SOFTWARE YOU'LL EVER NEED 
OUTSIDE OKLAHOMA: NO SALES TAX 


V20 cPu.uPD70108D-8 $16.00 Table based 8 bit cross-assembler 
8087-2 Math Coprocessors 140.00 
DYNAMIC RAM 

256K 64Kx4 150 ns 
256K 256Kx1 120 ns 
256K 256Kx1 150 ns 
128K  128Kx1 120 ns 
64K 16Kx4 150 ns 
64K 64Kx1 150 ns 
EPROM 
270258 зәкхв 250 ns 
27256  32kx8 250 ns 
27684 звкхв 200ns 
2764 skxs 250ns Available in the following disk formats: 
STATIC RAM 5" IBM-PC PC/MS-DOS 2.0 or greater, compatibles 


6264LP-158kx8 150 ns і 5" APPLE 11+ /1е CP/M-80 (Softcard), compatibles 
8" 5550 CP/M-80 (280 only! 


995“ +1299 со 


Tables/Source files included for: 

1802 6502 8048 COPADO 
3870 6801 8051 28 
8096 6805 8085 Z80 


Modify/Create tables for most 8 bit micros 
Create your own instruction sets 


INTEL, MOTOROLA, TEKTRONIX output formats 
Use with any EPROM programmer 


Call to order by VISA, MC, or AMEX 
(408) 720-9696 


36 page manuali, full instructions 


QUANTITY ONE PRICES SHOWN 
NEW! 1X)n4256Kx! D-RAM ім $5 15 


650 Kby MOTHERBOARD KITS: BAA РС/ЖТ 
Zeneth 150 & 100, Compaq Portable A Pus. $6446 


or write to us: 


C Ware Corporation 
505 W. Olive, Suite 767 
sunnyvale, CA 94087 


OPEN 7DAYS WE CAN SHIP YA FEDEX ON ЅАТ 
MasterCard VISA or LIPS CASH СОО 
Factory New, Prime Parts مو انر‎ анн Еч — 
MICROPROCESSORS UNLIMITED, INC Te it card orders: пеш е car па., name on card, expiry te, 


240005 Poona Ave. (918) 267-4961 Signature, Nova Scotia residents add 10% sales tax. 
Prices shown above are for Nov. 25, 1965 | p, g UNIVERSAL CADSS-ASSEMBLERS 


а о ало e ыч = РО BOK 38а BEDFORD МОЧА SCOTIA 
Sext (rom won ae Goa 2х7 CANADA 


We Sell Direct to You 


Inquiry 47 Inquiry 244 Inquiry 368 


FREE DIGITAL WATCH 
With the purchase of any floppy 
disk drive in this issue, we'll 
include a 7 melody alarm, 
Quartz chronograph, digital 
watch...absolutely FREE 
(limit one per customer)! 


| | {f for any 
c TAKE Пп BACK! | refund? в in this 
t fof replace mens. е ЕН Р EN naid, also рау | м be Bt 


KE It. MEL 
days of гесеір d late 


mally 12) or Y shippe 
é re price of the 
m 


RFT REESE 


ARANTEED АУА ННІ. -- 
when you P EY peci = «|| FLOPPY SEN 
T Е ДІ) || DRIVES —PccOMPATIBLE 


* PANASONIC JA551 /Н(...%84 
• TEAC FD55 2Ht...... . 588 


- 
== Ұқ z 
а - pate st 
== qum ا‎ 
amp 
5 
P - orig 
ia 
.% М % 
is, | f 
oe y 
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MODEMS “ 2 drive PC floppy controller .......... $4585 
$ B7 * 4 drive PC floppy controller .......... $5859 
YOUR CHOICE *168 * Мате Brand'MB 3%" , T 512459 
SMARTEAM * 103/212А We bought the remaining inventory of * APPLE Il Compatible, inc. cable, . . 9775 
Fully HAYES compatible е as اا‎ printer тено from li ЕТТТ 
300/1200 baud en they're gone, they're gone 
external modem. . . $184 . MODEL 880 Only 500 available! COMPONENTS 
“ HAYES 1200B......... 5357 | 80 column, "Square Dot" matrix, 256K DRAMS 
* NOVATION Smartcat 100CPS, Centronics Parallel, friction/ Quality Japanese mfg. from companies like 
1200 internal......... $333 tractor feed. HITACHI. TOSHIBA and FUJITSU. 
; Setof 9 150ns ............ 32650 
[fonnun * MODEL 1000 Only 200 available! - 64K <: AMS س‎ 
80 column, “Copal” mechanism, Set of 9 150ns . » D 
ACCESSORIES dot matrix, 100CPS, Cent. parallel, A Ede «ЫЫ АМЕ m v cs a = 
KEYBOARDS friction/tractorfeed. = | RII] .во2в7..... ................-.-- 
FULLY IBMand KEYTRONICS ша EPSON ХВО = ШО Ете 
· 5150 style ..... 78909 * CFSON LABU ......... E90 Wi] -27256 ET 
- 5151 style ..... $9800 “ OKIDATA 92Р......... 892 [||| ·2764............................ 
aT Am TTT 
130WATT....... 57700 DISKETTES PS pamm 
* MULTITECH multifunction board FUJI ШҮ ы n H " 
{AST ѕіхраск+сотр.).  .*119*5 OSSmD ............ BOX 10 *13?9 y "UM C 
“ ASTsixpack+ ........ s223% « 05/00 48TPI........BOX 1051825 Nd. | |i 
* AST Advantage 128K. +38400 . 05/00 96ТРІ ВОХ 1052715 [ 
: HERCULES color board. 7514406 a mien СЕҢ. 
- HERCULES graphics board 328799 NASHUA BULK DS/DD E Р 
* MULTITECH Sold in increments of 50 only, shipped in poly bags. 
—————— BO | 100-450 | 500-950 | 1000-4950 | 5000+ MONITORS 
LPP жш шш шш ш ш Ша =з 88 .86 .84 .82 .80 
HARD DRIVES TUNG 
NAME BRAND DS/DD * 14" HI RES R.G.B. ......%44459 
COMPLETE INTERNAL SYSTEMS Grey Jacket, with reinforced hub. From a X 4.2 ge 511530 
Includes drive. controller card, cables and install well known nationally advertised maker. * 12:АМВЕК........... 511975 
жс о фе эел ا یا‎ Үнінен Sold in increments of 100 only, shipped in poly bags. “ AMDEK Color 300 ... .. 522690 
itachi ed origi 100-400 | 500-900 | 1K-4.9K | 5K-9.9K | 10K+ * TAXAN 121 Green ...... 5136?" 
OoOO ДЕ cm mtt : TAXAN 122 Amber . . . . . "14699 


.60 ‚56 ‚53 .50 


8981 VN 


. THE FINE PRINT! mI - | | IF YOU DON'T SEE IT, CALL! 
in үсе отту vus bie m ampia Pair des | ! = ® І We Dee атлау val J product available ^ 
MEN бре uci a agr GE | | the бесі pricing. Space limits us to only à 


ра ань туи н арнай E aaa fraction of what we sell Call us for a t 
$e accep? Stoney Order, Cerbitied aed Castors i z quote 
hacks personal checks (produc! stepped when Everybody hates us but our customers. Inquiry 403 PTT delivery information If we don't have it. 
Check clears VISA ana MasterCard with no sare well get it for you! 
“дере ard Arerer an Eapress All products 
crapped UPS Raut untess ТЫНЫН ЫЗ a 631 1-L DeSoto, WOODLAND HILLS, CA 91367 
AP normal manafactürer & warranties Appl HOURS: 8:30 AM-5:30PM PACIFIC TIME, MONDAY-FRIDAY 


п, ee ee ee 548990 
“ 38MB SEAGATE VOICE COIL . 389999 
° 51MB SEAGATE VOICE COIL 5109899 


Ju— —————Ó LLLIILIIIITIII 


BULK DISKETTES 


се 15 
N 5 


e 
Ot ы 


ште рас 


System 501: 51975 


B | Ё disks | 
for files E DATA ACQUISITION & CONTROL 
User-Transparent 


Security Features Included. E Call or write for FREE brochure 


Gatien Bow systems) KFITHLEY 


580 — 8120 Чу V^ 619/298-9349 і سے‎ 
= T а A Keithley Data Acquisition 
|^ 


5'4" 05/00 with hub ning and Tyvek sleeve. bulk 
gd. no labels. factory warranteed Shipping 
extra For quantity 50. add 10¢ each 


Get the same low price our high-volume 
duplication customers get! 


CALL TOLL FFEE 


1-800-321-4668 


in Colorado, 303-234-0871 
VISA. MASTERCARD, OR COD ACCEPTED 


1315-F Nelson St. 
Denver. CO 80215 
ME ARCU د‎ > 8| 


с нк апа Control, Inc. 
| ыт 28775 Aurora Road 
Cleveland, Ohio 44139 
(216) 248-0400 Telex: 98-5469 


Inquiry 146 Inquiry [91 


CIRCUIT DESIGN TOOLS 


Е SOFT SCOPE $175 


LILLE 
SIBEC 51) (22: 
ПЕРТ 
| 8051/52 DEVELOPMENT BOARD Perform AC, DC and Transient 
8051-Based Single-Board Computer with analysis with IS. SPICE. View 
Monitor/Debugger FS je manipulate and plot data with 
SOCKETS, monitor wi е 
program EEPROMS. Soft. Scope. Requires 640K 
ШРегіес! for System HAM, coprocessor, fixed disk 


Development and | and color graphics adapter. 
Educational Applications 


BO55 | Write or call intusoft 
Binary Technology, Inc. PO BOX 6607 (213) 833-0710 
MAN ST «PG BOX 67 • MERIDEN, NH 03770 San Pedro, CA 90734-6607 


ышна. 12 


W7 parking lots for your disks 
while working 

ll easy to save, easy to get 
very useful 

W protect disks from damaged 

Mino more mess on desk 

W money back guaranteed 


EN auc cm€—— aT | 
Only 33.75-.- $1.00 shipping 
N.Y. residents add 8% sales tax 


sent check to: 

COMET TECHNOLOGICAL CO. 
68-44 Burns St. Apt. C3 

Forest Hills, N. T 11375 


Inquiry 35 Inquiry 174 Inquiry 64 


STATE-OF-THE-ART 


MEASURE THEREAL WORLD WITH OUR SAV 10 MULT) CHANNEL ШІ | - 
pd MAGNETIC MEDIAN DYNAMIC RAMS 
SERIAL ASCII VOLTMETER M. 41256 120 53.15 

+ STAND-ALONE operaton no солио! messages from а nost computer 5 With Hub Rings V 41 256 150ns 252.50 4 


- SELECTABLE DATA RATE. RS232 OUTPUT MESSAGES. * With Write Protect T abs 5 
+ 4 ANALOG VOLTAGE INPUTS 0 0. 255V measured smullaMOuslly * With Static-Free, 41 64 120ns 1 „05 
al B bıl resolution | | Dust-Free Envelopes 
* SIMPLE INSTALLATION coecty connecis (0 a саса display emma | e With User ID Labels ¥41 64 150ns 
* LOW POWEA CONSUMPTION. 
* RUGGED. COMPACT PACKAGE. * In Factory Sealed © 
* NUMEROUS APPLICATIONS: š Poly Packs 1 28K 150ns 4.50 
Data logging and processing 
Remote datamonineng $ 1 6 О à О 5 ш COPROCESSORS m E. PROMS 
Security systems. etc - 8087-2.+--+.- $130.00 270256 250ns 
6002у5 money-back guarantee LE Toa Double Side | 8087-3 а Я. $1 15.00 27255 
Double Снеч Double Cenadty c TONG Sus 27128 
А à 27C64 
100%. ERROR FREE - LIFETIME WARRANTY B STATIC RAMS 2764 


Atypical SAVIO | MEET OR EXCEEO APPLICABLE ANSI. ECMA. ISO S264LP-15 150s $3.60 | 2732A 
application STANOARDS BIiGLP-3 Onu $1.75 |в 8000's (Parts Available) 


Minimum quantity: 50 diskettes Discount tor 3000r | 

more diskettes Shipping and Handling: $4 00 per 

100diskettes. Reduced shipping charge for larger quan- z = 

tities С O.D. add $4.00 Cash or certified check MI | 15358 Valley Bard City of Industry СА 91745 
residents add 4%sales tax Prices subject to change Ikan OR * DER 22) 


without notice. = A | My (8 818): 369-2688 


— CURRENT PRICES & VOLUME DISCOUNTS 
Precision Data Products Pre Shown tor UPA DOO Cash » MasterCarrt VISA add Y^ mor 
MARON PRODUCTION INC, 
DISCOVERY PARK, 105 - 3700 GILMORE WAY 
BURNABY. B.C. CANADA VSG 4M1 / (604) 435-62 t1 


P.O. Box 8367, Grand Rapids, MI 49508 
(616) 462-2457 © Michigan 1-800-632-2468 


S65 p 
Outside Michigan 1-800-258-0028 ALL MERCHANDISE IS 100% GUARANTEED 


Inquiry 225 Inquiry 285 Inquiry 166 


HARD DRIVE KITS 
20 MB Internal w/ Controller $495 
30 MB internal for AT $799 
10 MB internal w/ Controller $425 
* External Models Add $450 


IBM PC AT 20 MB 
(Seagate Model 225) 
512 K Serial, Parallel 


$4,299 


AT COMPATIBLES 
Speny IT 44 MB 
$4,399 


COMPAQ 286 30 MB 


MODEMS 


Volksmodem 1200 $469.95 
Prometheus 1200 $269.00 


KEYBOARD 
$119 


"Keytronics 5151 Compatibie 


20 MB е МВ | 60 МВ 
$699 $1,099 


' Mirror Image " Software Inctuded 


TAPE DRIVES 


- by File 


IBM PC XT 
10 MB, 256K CALL 
256K, 2 Drive 
IBM PC 


IBM PC COMPATIBLES 


ITT XTRA 2 Drive, 256K $1,495 
Leoding Edge PC CALL 
16 Bit PC Clone System $899 


* All systems include monochrome monitor, DOS, and parailet part 


іші MTM QuadPort for AT ser & раг. .... 115.00 Рготодет 1200В........... 219.00 ATP аа ваа ра рай 489.00 
LOTUS 123. . — г... САШ  TECHMAR Graphics Master. . . . 469.00 ^ Promodem 1200A. .......... 299.00 ИМОМ Laser Printer.......... CALL 
бутрһопу..................... GALL STB Rio plus 64K 5 Functions... 18900 Promodem Mac Pac Kit. ...... 299.00 HOUSTON (NS TRUMENTS Plotters . via 
| I 389.00 Rio Grande 3 function for AT. .. 289.00 Рготойет 300 llc. . . ........ SN ЖШ ono pacem 
GEM COLLECTION.............. 125.00 Өз ]................ 210.00 HEWLETT PACKARD PRINTERS. . ' CALL 
dBASE. Framework........ 220 hs di 400... елей ЗЕ 00 MONITORS 
оказо финн стене. 209. atieur monograpnics AMOEK 300A .............. 139.00 
sl o4» MM V" 389.00 PARADISE Modular GraphicsCard. . CALL — 310A H-Res Ambr... ....... 155.00 a APPLE PRODUCTS 
CLIPPER dBASE ІІ Compiler.....379.00 SIGMA High Res. Colo 400. ..... CALL Color 800 Hr Res RGB ....... 433.00 Ramworks БАК 149.00 
MNT. e TE RN e оти vna — J— 414.00 astMutivo........... 5... CALL 
ЕНИ ы» | оогсагй................. : PRINCETON GRAPHICS HX-12... 469.00 MICRO SCI A2 Drive lie... Y 
Supr. oi 210.00 — Mollifoncuon Card Bak s ntik. үү rienced yari "449,00 WiC StI AZ meom. de НҮП 
ILA Multiplan........... 125.00 шап Card Ok-1.2mb . АЛЫР а гар нра ЫЕ, 625.00 APPLE tibie Drive ...... 129.00 
i ee ee oe 229.00 tible Mono Card w/par. . 18 Ш МАХ-1 2а ME дакан: 179.00 HABA MacDrivea............ ALL 
т АСА E 159.00 St Compatible Keyboard .. TAXAN 121/122.....,....... 14900 МАС Com ех 1/2 drive... . 249.00 
А GELLER Quickcode........ 139.00 ТТІ Monitor Amb or Grn ІВМ... n 00 620 RGB 640x200 NEW...... CALL — BERHDULLISMB MAC Drive..... CALL 
NORTON UTILITIES.............. 9200 ^X Expansion Chasis ............ ALL 640 (RGB) 720х400 NEW ...... CALL MACINTOSH Harddrive......... CALL 
TURBO PASCAL ver3.0........... 49.00 — TALLGRAS Ay s Ке sae CALL PANASO ДІ; DT-S101 Сойюг.... 179.00 MICROSOFT Macenhancer....... CALL 
SUPREME... „алтан — 3100 — IRWIN ТАРЕ DRIVE ......... 499.00 рт-Н103 10" High Res RGB... 369.00  Softcardi............. 9.00 
SIDEKICK waa — 46.00 EVEREX TAPEPC/XVAT......... CALL Дир COMPATIS Monocrome.. . 99.00 Ми plan //e & Mac.. ;...... 129 00 
ASCII "m Ti Зонага... 69.00 Graphics Edge Card. .......... CALL Color RGB Monitor (640x200). . . 349.00 Basic Ma), dt... 109.00 
CROSSTALK XKY¥l................ 105.00 Ed Card ansa Aon 24844.......- CALL ASC Ms eisai) 69.00 
PEACHTREE Back То Basics....,. 101.00 — ROUIME?2OMB Огме........... CALL PRINTERS THE TER ORGANIZER (Мас)... 133.00 
IN-HOUSE ACCOUNTANT.......... 60.00 ТАБОЗВУ................. 95.00 BROTHER 1509 DOT MATRIX... 369.00 APPLE MOUSEI............ 129.0 
WOOO PERFECT................ 249.00 — 1.2MB FLOPPY fer AT......... 18800  HR-15XL 345 00 A PLUR 215.00 
MICROPRÜ WordStar Pro..,..... 259.00 "rt FLOPPY fer АТ.......... 15.00 на-25 7.7. г 349.00 SPELLWORKS............... CALL 
WordStar 2000 .............. 31600 — MOUSE SYSTEMS Mouse... 13900 — (8.35XL .:............... 699.00 РАНТНОР................. 30.00 
SAMHNA Рїш$.................. 345,00 НЕСОМОЦЗЕ.............. 1300 — Tuinwriter, .............. 822.00 HAYES Mach Ill Joystick... 39.00 
ЖЕНЕ ШЕ. алока 219.00 MICROSOFT Mouse (bush w/sftwr. 117.00 EPSON | Х-В0 225.00 SYSTEM 69.00 
88А$Ё5000_................ 000 КНМ 999 FE access... 500 ШИ) Е Eaman CALL 
PRA omm Mo Ше C 149.00 Бедь гечен: А 485.00 — V-color llc (RGB) ............. CALL 
сезге еее. 00 ZEE OKIDATA MU-192 330 TITAN Accelerator. .......... 228.00 
BP) General Accounting. . . . . .... 316.00 MODEMS 2U аан 52200 ШЕЛ Ultraterm............ 169.00 
IBM HARDWARE ANCHOR Express 300/1200 . . . 229.00 РАМАЗОН КХ-Р109Т ....... 22.00 APRICORM (Lifetime Warranty 
AST 6 Pack Plus құн бо. 249.00 ^ Volksmodem 12 (5 АЫ, m. 169.95 К/Х-Р1092................. 299.00 ^ Super Serial Imager .......... 69.00 
n ew/l28K.......... 399.00 HAYES 1200 2400 Baud. ......... CALL — KX-P3131/17cps Daisey ..... 269.00 ^ Graphics Interface............ 99.00 
HERCULES Mono Graphic ..... 319.00 PREMO qd reri nte Mo АА Иа TUNE 379. D 80 Column'64K ............. 59.00 
cogo PEU Eoo Si) TOSHIBA P351 w/tractor..... 1219.0 EXTEND ІТ 64К.............. 39.00 
HERCULES like Color Card. .... 129.00 240 TUM COL DU DEP ML STAR MIRDNICS SG-10....... ИТ ae Duc ............ n 00 
Monochrome Graphics Сага... 149.00 Micro B. eos oto s aai ЕШ, SE LLL irre 399.00 ppet Learning К 7 aue 39.00 
ORCHID Turbo w256K ....... 669.00 in| acc авононе саа CALL CITIZER МӘР-10............ 265.00 MEAS ETT елен 12. шй. 00 
QUAORAM Quadboard O-K..... 198.00 PROMETHEUS oe O MOE. 335.00 APPLE Ile 64 мів column . . . 775.00 
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714/841-6160 


Cosh prices каға. Al products ore In factory sealed 


Call for complete pricing. Thousands of products available. 


* COMPUTERBANC 


16783 Beach Bivd., Huntington Beach, CA 92647 
TELEX #550757 ANSWER BACK—COMPUTER UD 


be accompanied by AMA number. Fil other retums wil be subject to a 10% погов, For 


Blue Lobel: $5.00 minimum: ой orders outside U.S.A. at 15% shipping. California 


O@Copyright 1985 COMPUTERBRNC, Al Rights Reserved. 


“ia, No Charge for Credit Cards 
Orders Only 


800 /332-BANC 


OUTSIDE CALIFORNIA 


pochogert, Ше quorontes ай tems for 30 doys. ШЕНІ this period, defective merchondise returns must 


orders, thare will be a 3% shipping charge: 5% for UPS 


oque posee А enc doro ce! ctia 
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TERMINAL 
EMULATION 


Softerm PC emulates over 30 
| popular terminals including the: 
e DEC VT102, VT 220 
e Data General D200, 0410 
e IBM 3101-20 (block mode) 
e Hewlett-Packard 2622A 


e Honeywell VIP7801, VIP7803 
Guaranteed Compatibility 
Call for free product brief 
$195 MC-VISA-COD 
Forthe IBM PC/XT/AT, DG1, NEC, 
Wang PC, TI Pro, Gridcase, Tandy 


3639 New Getwell, Suite 10 
Memphis, TN 38118 
901-683-6850 


Inquiry 328 


IVO Bus for Data Acquisition & Control 
row evedlable tor IBM PC А Appia Il aerias computers 


А. The Local Apptiosbane Bub, LAB AP. 


In photo sre'LABAO-PC' generator4 'LABAO-1' signal scquiaition module. 


| e Modular approach to data acquialtion and control, 
A 40 conductor ribbon cable bus la generated by a card in the host 
| a шаг. Up to 8 low Cost modules can be located anywhere оп 
e up to 100 ft. long. Our LAB 40 generator cards for ine ІВМ 
PC т Apple Il ara priced d $185. 


®Signel Acquisition and Control Module, model ‘LAB 4 
Features: 8 bit resolution, 4 channels, e impedi was sameling 
rat up to 850КМ2, software (amm abia gains and offaet, digita 
әмри port, low price of 8220. № bit modula &vaiiabla, 


9 Full feetured ‘digital cecilloacape’ ecftware 
Documented and user modity-a 4 РС vemion $178. Apple il 
version $100. ean c acquisition packages (hardware 
and software) start at $45 


"Disi AB de is | It intext directly io mic 

nique to LA ts ability to Interface direct roprocessor 

compatible integrated сгешіз and hybrids. We encourage users to 
develop projects and products. LAB 40 is an Idea! educational tool, 


eNew low cost modules 
Twelve bit A/D. Port/Relay Driver, Real Time Clock, 


Computer Continuum 
75 Southgate Ave, Sulle 6 • Daly City, C A 94015 
(445) 755-1978 


NEC PRINTERS 


Pinwriter P-2 
(w/Interface & Tractor) 


Pinwriter P-3 
(wilnterface & Tractor) 


Pinwriter P-5 
(wilnterface & Cut Sheet Guide) 


ELF 360, 350..........$ 380 
ee ee E 
3510/15/30/50 2.....% 960 
8810/15/30/50...........%1365 


Optional Forms Handling 
Devices 


QUALITY PRINTERS 
8415 Cement City Rd. 
Brooklyn, Michigan 49230 
Phone: 517-592-3749 


2010/15/30/50. 


Inquiry 299 


MeAeGeleC 


INLAB 28 
LOGIC/MEMORY 
PROGRAMMER 


It must be magic! 

How else could 

INLAB load all 

these features into such a small package: 

• Capable of programming hundreds of logic 
and memory devices! 

* Small and portable-less than 26 ounces! 
* Inexpensive firmware updating! 

* Available with CUPL™ design software! 
• Standard R $232 interface! 

* EPROM emulation, from 2716 up to 27256 
(including CMOS)! 


It’s no illusion! For only $1995. we can make 
a Model 28 appear before your very eyes! 
Just give usa call at 303/460-0103. 


We'd like todo some INIAS 


magic for you! 
A Hathaway Company 


СЕРІ, із atrademark of Assured 
2150-1 West 6th Avenue 


Technology; some cements ofthe 

Made! 28are ranulacrured and 

matketed under liceme from 

Digital Med. ьс Broomheld, CO 80020 


Inquiry 168 


(2,ROSE DATA SWITCHES 


IET SHARE computers, printers, 
any parallel or serial device 
ELIMINATE cable swapping 
1 INEXPENSIVE way to network 
COMPATIBLE with 
„j all computers. 
Businesses, Schools, Homes 
WE ALSO OFFER: 
«| Data Butfers, Line Drivers, 
Modems, Protocol Converters, 
Parallel - Serial Converters, 
Cables, Computers, Printers, 
Disk Drives, and more. 
AUTOMATIC - CARETAKER is ideal for a busines or 
school to share a printer ormodem among many computers. 
Operation is fully automatic with no software required. 
| Paraltel or Serial 4 сһаппеіѕ - $295 8 channels - $395 
MANUAL - HARDSWITCH is operated with the flip of a 
switch. 2:2 and 2:4 models allow simultaneous commun- 
ication. 
Serial 1:2 - $59 14.%98 2:2-$109 2:4-$169 
Parallel 1:2-$79 1:4. $139 2:2:$119 2:4 - $199 
LED and spike protection on serial models add $20. 
CODE ACTIVATED - PORTER connects one computer to 
multiple peripherais. A software code selects the peripheral. 
Parallel or Seriat 4 channe!s -$295 В channels - $395 
Buffer option БАК - $100 256K - $250 
REMOTE - TELEPATH connects multiple computers to 
multiple peripherais. A selector ateach computer or terminal 
chooses up to 4peripherals and displays busy status. 
44-$495 48-$795 selector - $39. 
— i Give a eae в pan nhl УШШ 
ROSE ELECTRONICS (713) 933-7673 
Р.О. BOX 742571 MC & VISA Accepted 
HOUSTON, TX 77274 Dealer тарын найы 
CALL UF FOA ALL FOUR INTERFACE NEEDS 


Inquiry 310 


BERNOUL 


Go Either V 


from the Bernoulli Box! 
from the AT Hard Disk! 


FORMAT WITH DOS 
PARTITION WITH FDISK 
NO SLOWING 
We've been shipping Bernoulli Boots 
that wark for over 8 year — 
stlil wailing? 


Golden Bow Systems 


$95-$110 


Add SI ior Shipping PO Box 3039 
handling San Diego. C A $2101 


California residents add (619) 298-9349 


Gh salas tax 


Inquiry 147 


WEDGE-PC OEM PRODUCTS 
РС-АТ Compatible $1659/one 
512k RAM, 1.2M disk drive, hard disk & floppy 
disk controller, monochrome card. 200W 
power, keyboard, enclosure. 
PC-XT compatible $550/one 
256k RAM, one 340 disk drive. monochrome 
card, keyboard, 130W power, enclosure. 
AT mother board $895 AT Enclosure $79 
AT 200W power $135 Monochrome monitor $99 
Dealer call for qty price 
WEDGE TECHNOLOGY INC. 
1190 Mt. View-Alviso Rd., Suite R 
Sunnyvale, CA 94089 (408) 734-9866 
Telex 3719075 EDGE UB 


Inquiry 379 


the GRANDSTAND 
PRINTER STAND AND TRAY 
€ Folds & Stacks Automatically 
Fits ALL Popular Micro Printers 
Space Saving Operation 
Routes Cables Neatly 


Grand Union 


Micro Systems 
P.O. Box 1880 
Fallbrook, CA 92028 
(619) 723-0882 


Inquiry 148 


RS-232 to RS-422A 
CONVERTER 


@ Allows your RS-232 Equipment to 
communicate with devices using RS-422A 
© Two converters can extend Н5-232 
signals up to 4,000 ft. 


@ Bi-directional, uses 12 volts 


ORDER NOW! Model 422 COV $49.95 

Optional power supply $14.95. Cash orders 
shipped postpaid. IL Res. add 6% sales tax. 
Visa and MasterCard accepted. Satisfaction 
Guaranteed, FREE fully illustrated newly re- 
vised catalog of interface & testing equip- 
ment. Phone: 815-434-0846 


BB electronics 


MANUFACTURING COMPANY 


Р.0, Вох 10086, OTTAWA, IL 61350 


Inquiry 30 


Super Disk 
Diskettes 


Now...Diskettes you can 
swear by, not swear at. 


Lucky for you, the diskette buyer, there are many diskette 
brands to choose from. Some brands are good, some not 
as good, and some you wouldn'tthink of trusting with even 
one byte of your valuable data. Sadly, some manufacturers 
have put their profit motive ahead of creating quality 
products. This has resulted in an abundance of low quality 
but rather expensive diskettes in the marketplace. 


A NEW COMPANY WAS NEEDED AND STARTED 
Fortunately, other people in the diskette industry recognized 
that making ultra-high quality diskettes required the best and 
newest manufacturing equipment as well as the best people 
to operate this equipment. Since most manufacturers seemed 
satisfied to give you only the everyday quality now available, 
an assemblage of quality conscious individuals decided to 
start a new company to give you a new and better diskette. 
They called this product the Super Disk diskette, and you're 
going to love them. Now you have a product you can swear by, 
not swear at. 


HOW THEY MADE THE BEST DISKETTES EVEN BETTER 
The management of Super Disk diskettes then hired all the 
top brains in the diskette industry to make the Super Disk 
product. Then these top bananas (sometimes called floppy 
freaks) created a new standard of diskette quality and 
reliability. To learn the "manufacturing secrets" of the top 
diskette makers, they've also hired the remaining "magnetic 
media moguls" from competitors around the world. Then all 
these world class, top-dollar engineers, physicists, research 
scientists and production experts (if they've missed you, send 
in your resume to Super Disk) were given oné directive...to 
pool all their manufacturing know-how and create a new, 
better diskette. 


HOW SUPER DISK DISKETTES ARE MANUFACTURED 
The Super Disk crew then assembled the newest, totally 
quality monitored, automated production line in the industry. 
Since the manufacturing equipment at Super Disk is new, it's 
easy for Super Disk to consistently make better diskettes. 
You can always be assured of ultra-tight tolerances and 
superb dependability when you use Super Disk diskettes. If 
all this manufacturing mumbo-jumbo doesn’t impress you, 
we're Sure that at least one of these other benefits from using 
Super Disk diskettes will: 

1. TOTAL SURFACE TESTING- Formaximum reliability, and to lessen the likelihood of 
disk errors, all diskettes must be totally surface tested. At Super Disk, each diskette is 
100% surface tested. Super Disk isso picky intheirtesting, they even testthetracks that 
are in between the regular tracks. 

2. COMPLETE LINE OF PRODUCTS -'For a diskette to be useful to you and your 
computer, it must be compatable physically. Super Disk has an entire line of 5'4-inch 
diskettes for your computer. 

3. SPECIALLY LUBRICATED DISK- Super Disk uses a special oxide lubricant which is 
added to the base media in the production of their diskettes. This gives you a better disk 
drive head to media contact and longer head and disk life. 

4. HIGH TEMPERATURE/LOW-MARRING JACKET - A unique high temperature and 
low-marring vinyl jacket allows use of their product where other diskettes won't work. This 
special jacket is more rigid than other diskettes and helps eliminate dust on the jacket. 
5. REINFORCED HUB RINGS- Standard on all Super Disk mini-disks, to strengthen the 
center hub hole. This increases the life of the disk tosave you money and increase overall 
diskette reliability. 

6. DISK DURABILITY - Super Disk diskettes will beat all industry standards for reliability 
since they will give you more than 75% of the original signal amplitude remaining even 
after an average (Weibul B-50) of 30 million passes. They are compatible with all industry 
specifications as established by ANSI, ECMA, ISO, IBM and JIS. 

7. CUSTOMER ORIENTED PACKAGING - All Super Disk disks are packaged 10 disksto 
acarton and 10 cartons to acase. Theeconomybulkpackispackaged1 00 diskstoa case 
without envelopes or labels. 

8. LIFETIME WARRANTY - If all else fails, remember, all disks made by SuperDisk Inc., 
have a lifetime warranty. If any Super Disk diskette fails to meet factory specifications, 
Super Disk Inc. will replace them under the terms of the Super Disk warranty. 

9. SUPERB VALUE - With Super Disk's automated production line, high-quality, error- 
free disks are yours without the high cost. 


Order toll free 800-USA-DISK 


Inquiry 65 


NOW...NAME BRAND QUALITY AT SUPER CE PRICES 


Now, youcan buy Super Disk brand diskettes directly from Communi- 
cations Electronicsat prices less than “unbranded” generic diskettes. 
Your data is valuable, So why take chances using a diskette that could 
be so unreliable that the manufacturer refuses to put their name onit. 
To save you even more, we also offer Super Disk bulk product where 
100 diskettes are packed in the same box without envelopes or labels. 
Since we save packaging costs, these savings are passed on to you. 
Diskette envelopes are also available from us..These super strong and 
tear resistant envelopes are only 8t each. Use order # EV-5 and 
specify the quantity of 5%" diskette envelopes that you want. 


39€ per disk 
Quantity One 


Ourdiskettes are packed 10 disks toacarton and 10 cartons to a case. 

The economy bulk pack is packaged 100 disks to a case without 

envelopes or labels. For best value, you should order in increments of 

100 diskettes. Almost all diskettes are immediately available from 

Super Disk. With our efficient warehouse facilities, your order is 
normally shipped in less than a day. 
SAVE ON SUPER DISK" DISKETTES price 

Product Description Part # per disc (5) 
57У" 5550 Soft Sector w/Hub Ring 6431-BA 0.54 
57 Same as above, but bulk pack w/o envelope 6437-BA 0.39 
БУ" SSDD Soft Sector w/Hub Ring 6481-BA 0.58 
5'4" Same as above, but bulk pack w/o envelope 6487-BA 0.43 
5¥." DSDD Soft Sector w/Hub Ring 6491-BA 0.64 
5'4" Same as above, but bulk pack w/o envelope 6497-BA 0.49 
5v." DSQD Soft Sector w/Hub Ring (96 TPI) 6501-BA 1.49 


SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD= Double Sided Double Density; DSQD= Double Sided Quad Density. 
ТРІ = Tracks per inch. 


BUY YOUR DISKETTES FROM CEWITH CONFIDENCE 


Togetthefastest delivery ofyourdiskettes, phone yourorder directlyto 
our order desk and charge it to your credit card. Written purchase 
orders are accepted from approved government agencies and most 
well rated firms at a 1096 surcharge for net 10 billing. For maximum 
savings, your order should be prepaid. All sales are subject to 
availability, acceptance and verification. All sales are final. All prices 
are in U.S. dollars. Prices, terms and specifications are subject to 
change without notice. Out of stock items may be placed on backorder 
or substituted for equivalent product unless we are instructed 
differently. A $5.00 additional handling fee will be charged for all 
orders with a merchandise total under $50.00. All shipments are 
F.O.B. CE warehouse in Ann Arbor, Michigan. COD terms are available, 
in U.S. UPS areas for $5.00 extra, and are payable with cash or 
certified check. Michigan residents add 4% sales tax. 

For shipping charges add $6.00 per 100 diskettes and/or any 
fraction of 100 5%-inch diskettes for U.P.S. ground shipping and 
handling in the continental U.S. For 1,000 or more disks shipped to the 
continental U.S., shipping charges are $3.00 per hundred diskettes. 
UPS. 2nd day air rates are three times continental U.S. rates. For 
Canada, Puerto Rico, Hawaii, Alaska, or APO/FPO delivery, shipping is 
three times the continental U.S. rate. 

Mail orders to: Communications Electronics Inc. Вох 
1045, Ann Arbor, Michigan 48106-1045 U.S.A. If you have a 
Visa or Master Card, you may call and place a credit card 
order. Order toll-free in the U.S. Dial 800-USA-DISK. In 
Canada, order toll-free by calling 800-CA1-DISK. lf you are 
outside the U.S. or in Michigan dial 313-973-8888. Telex 
anytime 810-223-2422. Order your Super Disk diskettes now. 
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Super Disk 


Copyright © 1986 Communications Electronics Inc. 


Mini Floppy Disks 
; | Lifetime Warranty 
= 3 Archival Quality 
‘Quantity 10 


Ordering 
Policy 


. FREE Shipping 


Average 
Mail Order 


‘Additional Credit Card Charge 


[Addifiona! Credit Cord Charge | YES_ 


HEWLEI I-PACKAKD 
10 Series 
Scientific 
Financial 


Scientific . . 
Computer 


?9"9*999924 


HEWLETT-PACKARD 


70 Series 


Handheld Computer 
Handheld Computer 


НР-718 
HP-75D 


Peripherals 
82400A 
82401A 
82420A 
82441A 
82483A 
82490A 
92198A 


ROARGA 


HP-IL interface 

4K Memory Module 
FORTH Assembler 
Surveying 

44/74 Translator Pac 
IL 80 Column Interf 


CaticHac Dam 


LX-80 100cps & NLQ Dot Matrix.$ 215.00 
LX-90 100cps & NLQ Dot Matrix. $ CALL 
FX-85 160cps Dot Matrix....... $ 339.00 | 
FX-185 160cps Dot Matrix....... $ 479.00 
JX-80 Color Dot Matrix,......., $ 469.00 
HS-80 | rop $ 319.00 
AP-80 Apple comp. Dot Matrix..$ 275.00 
$Q2000 Office Inkjet............ $ 1550.00 
LQ1500 NLQ Dot Matrix. ......... $ 850.00 
DX-40 Daisywheel.............9 229.00 
рх-20 Daisywheel..... i 345.00 | 
DX-35 35cps Daisywhet $ 675.00 
PX-B Geneva Compute $ 699.00 
Lan Computer.. s$s 399.00 
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4000 Modem 
Sottcall 


PRINTERS 


Diablo 
25 cps Daisywheel.......$ 
Okidata 


120cps Dot Matrix 

160cps Dot Matrix 

Color Dot Matrix 

160cps Wide Carriage...$ 


Brother 


180cps Wide Carriage...$ 
17срѕ Daisywheel $ 
3ócps Daisywheel 

200cps & МО $ 
Daisywheel/Dot Matrix... .$ 


Panasonic 


M4509 
HR-45XL 
HR-35 
2024L 
Twinwriter 5 


KXP 1091 


1200 
MSP-10 


120cps Dot Matrix 

160cps Dot Matrix 

MSP-15 160cps Wide Carriage... 
MSP-20 200cps Dot Matrix $ 
MSP-25 200cps Wide Carriage...$ 
Premier 3535cps Daisywheel $ 


Star 


120cps Dot Matrix..,. 
160cps Dot Matrix. 
200cps Dot Matrix. 
24 pin Head 

?owerTypeDaisywheel....... 


Amdek 


12" Green Monilor 

12" Amber IBM Monitor. . . $ 
43“ Color Composite 

43" 720 x 480 Monitor... .§ 


5640/45 
5040/45 


Бета" 


V300G 
V310A 
C300 
C710 


The Intelligent Choice 


7600 FLOWER AVENUE 
WASHINGTON, D.C. 209 42 


(800) 544-4442 


in Maryland, call 


(304) 565-3595 


TERMS: 
*Free Ship on orders over $100. 
„МО ADD CHARGE for credit cards. 


*MD residents add 5% sales tax. 

«Credit references required for open account. 

sAllow 2 weeks for personal checks. 

*C.O.D.'s—cash, money order, bank or 
ceriifled check. 


Compare for yourself 


219.00 
349.00 
199.00 
499.00 


...$ 2351275 | 
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FORTRON CORPORATION (2454968171 дш 


TLX: 559291 FORTRON 
3225 SELDON COURT, FREMONT, CA 94538 FAX: [415] 490 9156 = 


When choosing a POWER SUPPLY for your PC, XT, AT or Compatibles 


n | | > €* 9 
please consider this FC 135-40 (140 W. max] 129” 


“All look-alike supplies come with some type of =: ег ii A upgrade A тше pin-out, same 
warranty, only Fortron's power supplies come with a Эш Б ons Ч 

guarantee backed by a full U.L. rating. | * or 8 pin output connectors for Faraday 

Your PC represents a substantial investment, it does not : Р Vi pe t 

make sense to risk costly downtime due to bargain ч - А e DC fan. 110/230 VAC tibl 

power supplies, when for a few dollars more you can 7 Ove п Өр, 1 h Cone he 

have the confidence of Fortron quality.” = ver current, over voltage, short circuit, thermostat 


А " P à қ protections 
Trust in Fortron quality without compromise. РС/ХТ (Т recognition, one year warranty 


FC 5192 
[200 W. max] 189" FORTRON-200 


e Identical dimension & pin-out to [200 W. Uninterruptible 
IBM AT power supply i Power System for P.C.] 
* Faraday type pin-out available | 115У/230У АС input convertible 
W/4 drives connectors = Input current 2.5 amp 
High air flow, low noise DC fan, - 200W continuous 
110/230 VAC convertible W | Y? cycle (typical) transfer time 


OCP, OVP, short circuit, c: - Hold-up time from 20 minutes (200W) 
thermostat protections up to 60 minutes (60W 


U.L. recognition, one year 5.12" x 7.7" x 13.46" 
warranty 


ORDER TOLL FREE [800] 821-9771 Attractive Prices for Dealers/OEM's 
iic ан & IN CALIF [41:3] TERT -B171 Please Call for Current Prices! 


FC 640 Expansion Chassis 


FC 740 269%” Ext /Ficv. 
Miulti-I/O Card Adaptor 


» 178% = йил ЫТ 

е 1 EIA-RS232C Es ER OW a | 
port. 2nd optional | == | ي“‎ MT 

e ) Centronics port —— ! ( > 

* Clock/calendar | - • ІВМ AT keyboard 


e Set/Retrieve clock е IBM XT identical e Comes with 5 slot mother • ІВМ ХТ keyboard compatible 
program * To use FC 135.40 | * IBM AT identical brd., 100 W. power supply, B i i i . geo return ·• 

* (3ame port power supply | * Complete mount- cooling fan ү g shift key 

е Control 2 Half- e Side switch ing hardware e Three V; height drive bracket А EU. КЕЗЕК: . ree a low 
Height Floppy * Complete mount- | * LED lamps, е Dia. 154" x12*x6A* Теке Шалға 4 PUMP нау 
Drives ing parts | speaker optional e Ext/Rcv. Adaptor optional y switch 


FC 427 


FC 230 Flop FC330 Hard FC 520 Color FC940 RS232| FC 830 512K FC 730 AT AS232/ 
Disk Controller | Disk Controller Graphic Mono- /Real Time Memory Multifunction 


© Drives 4x 5A" © Up to 2 Hard chrome/Printer | Clock Expansion Card for PC-AT Printer 
FDD 


Card for 
Disk Drives « TTL/composite level | To 9600 Baud | • From 64K to 512K 249" | PC-AT 
: ema quema ө ay Buffered I/O ав P е Battery back-up | * Parity-chacked Е үр = 2C part 
تتا‎ е noct ECC * 320 x 200 (color) ae : | memory for error * Centronics printer 


640 x 200 (B/W) EM Ж detection port е EIA RS232C 
* Centronics printer [NT m | * 128K to 1.5MB port 
port IA E memory; using * Centronics 


* Printer port address | Р о aia parallel port 


selectable fc 
e "es pen . sey 449% 
| i * RAM dis 


| Internal Modem | PRINTER 
FC 930 RS232/ 550 (стом) FC 730 (CT-6050C) 479" 
Parallel Port Monochrome/ Monochrome/Graphic/ | 384K Multifunctions 99" 


> дима Printer | Printer : 4 сноп ts ae 59/10 pcs 
e Parallel interd e 80x25 text mode 384K 
pg х в асв. • 720x348 graphic mode е Clock/Calendar Free PC-Talk Thermo 


e Runs Lotus 1-2-3 * Serial, parallel interface 80 character/ 
тон Sli * 64K A Display Mem.| * Game port Mem Бана line 


Auto. Busy RR 
am Auto Centronics 
Dual phone jack ce a 
plus R5232 рогі 


"wSwivels _ i X TEHMS 
* Hi-Res for IBM PC * Min. shipping & handling 
: 6.00. 
A Mc. тиер in | . Can be more for actual cost. 
De i ат " CA. Res. add 6.5% tax. 
P as cable 25 DB to A a pn р No return merchandise without 
« Centronics 484% po a RMA No. 
RS232 to RS232 cable.. 9 Restocking charge 15%. 
* Power cord w/female ensi 128K 53/9 set Prices subject to change 


socket he ii (for PC-AT) w/o notice. 
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‘THE DIVERSIFIED (ROUP 


The DG PC Series computers offers the maximum alternatives in the PC XT compatible market. 
Alternatives which exceed current PC XT configurations. 


Standard features on all DG PC Series computers include: 
e Full compatibility with IBM PC XT9 machines 
е 640K bytes of parity checked memory, 8 slots 
e 135 watt power supply 
e Keytronics 5151 compatible keyboard 
e 1 Full Year Warranty on Parts and Labor. 


SYSTEMS HHHH 


т.ғ. c Po 


wy vy ¥ ¥¥¥ ¥ ¥ 45% Жары ee 


IBM 


COMPAQ 

DESKPRO 286 IBM PC 
Model | $1724.95 Deskpro 286 $3295.95 One 360K Dr, 256K $1489.95 
Model 11 2049.95 Portable 286 3295.95 Two 360K Dr, 256K 1592.95 

Model Ill 3549.95 IBM XT 
PORTABLE PORTABLE + DG One 360K Drive & 10 Meg Drive 

Two 360K Drives, One 360K Drive, 256K $2231.95 

256K 10 Meg Hard Disk 
IBM AT 
7. 1 

51987.95 $2389.95 Unenhanced $3395.95 
Some Сотрадѕ have been Enhanced by The Diversified Group Enhanced DG 3995.95 


All Come with 1 Year Warranty through The Diversified Group 


TOLL FREE ORDER LINE 


(800) 523-1041 


INSIDE CALIFORNIA 


(213) 675-0717 
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MAIL ORDERS TO: 
8726 S. Sepulveda, Suite A132, Los Angeles, CA 90045 
WAREHOUSE: 4732 Rosecrans, Hawthorne, CA 90250 


IBM PC-XT is a registered Trademark of International Business Machines 


DG-PC 
BASE UNIT SYSTEM XT 
System Unit System Unit System Unit 
640K on Board 640K on Board 640K on Board 
Two 360K Drives Two 360K Drives One 360K Drive 
wiController 135 watt pwr sply 10Meg w/135 watt 
135 Watt Hi-Res Green Mon Monochrome Mon 
Power Supply w/Interface Card Monochrome Card 
$699.95 $847.95 $1195.95 


All DG Systems are fully ІВМ Compatible w/1 Year Warranty 


IBM SYSTEM 
PC-XT 

with 10 Meg 

One 360K Drive, 

Hercules Color 

Compatible Card 


Hi-Res Green Monitor 


Dos 2.1 
$2492.95 


VISA. с> 


TERMS: 


Visa, MC, Co. Check, Cashiers Check 
Wire Transfer, P.0.’s Accepted 
Minimum Shipping $4.50.All Orders Insured 
No Surcharge on Credit Cards 


They Say It — WE DO IT! 
BEAT ALL COMPETITOR'S PRICES 
Call 923-1041 


i waar. tai tae шарының 
FÉ nnnm. 


ШКС DRIVES = 


SIEMANS 574" 
e Tandon Compatible • 360K 
Double Side/Double Density 


2 tor $137.00 


HARD DISK DRIVES 


All Hard Disks Come With: 1 Yr. Warranty, Cables, 


FEREBEREEES к!» 1 INTERS HHEH 
ЕННННЕННТЕНӘ:- 


OKIDATA ML193P 


° 160 cps * 15" Carriage 
e w/Correspondence Quality « Similar to Epson FX100 


$539.95 


LETTER QUALITY — DOT MATRIX 


Controller and are Formalted OK ID A TA 
ОТҮ. 1  QTY.5 ML182P, 120 cps, Parallei $229.95 
10 Megabyte w/Controller $389.95 $379.95 ML182S, 120 cps, Serial 309.95 
20 Megabyte w/Controller 489.95 469.95 ML192P, 160 cps, w/NLO 339.95 
) Megabyte w/Controller 789.95 779.95 ML192S, 160 cps, Serial 439.95 
For 1/2 Height Drives add $50 ML193P, 15" Carriage, 160 cps, w/NLO 939.95 
Most Hard Disks are Shugart, Microsci, CMI, Rodine ML193S, 15" Carriage, 160 cps, Serial 633.95 
Call for Others ML84P, 15" Carriage, 200 cps 749.95 
ML84S, 15" Carriage, 200 cps, Serial 859.95 
TAPE BACK-UP BY IRWIN 
10 Meg Internal Y: Height, EPSON — ca tor Avallability 
peg 4 ves vu We also carry іші, Dynax, Toshiba, Star, Panasonic, NEC, Brother 
10: Mey ي‎ a ee We Wii! Also Beat All Competitors Prices on These Too. 
514" DISK DRIVES 
For IBM COMPATIBLES 
Teac 55B $ 84.95 $ 81.95 НИНИ] ID EO СА inn Sc 
Epson 89.95 86.95 J j| íATUS ы 
IBM “1000” Drives 119.95 109.95 
Tandon TM100-2 89.95 87.05 HERCULES COMP. A TIBLE 
Siemans (Tandon Compatible) 69.95 69.95 Color Graphics w/Parallel Port 2 Yr. War. $104.95 
Graph 119.95 
DISK DRIVE CONTROL LERS Monochrome Graphics wiPar Port 
IBM (Original) Controller $9 E VEREX 
IBM Compatible Controler Ж i5 = The Edge Color/Mono $289.95 
Western Digital Hard Disk Cont. 179.95 — Graphics Edge 289.95 
Adaptec Hard Disk Cont. 19995 — IBM 
DG Hard Disk Cont. 139.95 = 
IBM Monochrome w/Parallel Port $219.95 
IBM Color Card w/Parallel Port 214.95 
PARADISE 
Modular Graphics Card $259.95 
AST ADVANTAGE SIGMA 
e Comes with 1.5 Meg Color 400 Board $539.95 


e Parallel Port е Serial Port 


$497.95 : 
ТІГІНЕН 7 EMORY ІЗГІ ЕН 
AST SixPac-- w/üK 2 Yr War $219.95 ЕНІНЕН ЕНІН 
MF-100 SixPac Compatible plus Gamaport * 
Par., Ser., Game, OK-384K, Software 64K SET. $ 
Clock Calendar, 2 Year Warranty $119.95 All — ao. i iz i nd 
ІЛЕ ЕЗ Rees CORIO 50 Sets $6.54 ва 150ns Sets 58.00 
| nai cl uic *Due to Semi Conductor Market Call for Current Prices 
— MODEMS — F dr Nine, 4128 $39.95 9, 41256, 200ns 528.05 
PLENIS lL 25 Sets 32.95 ea. 25 Sets 27.95 ea. 


5MHZ for AT & Deskpro $189.95 
12008 w/Smartcom || $356.95 
1200 Externa! $385.95 2400 External 9599.95 


PROMETHEUS 


Pro 1200 Ex — $289.95 Pro 1200B Int. $309.95 


5MHZ Math Co-Processor 8MHZ Math Со-Ргосеѕѕог 
for IBMPC for АТАТ, Compaq, Deskpro 
$109.95 $124.95 


THE [DIVERSIFIED GROUP 


Inquiry 428 


Hn RANNI 11 ш РҮ д. ет 


ЕМЕЛ 


AMDEK COLOR COMPOSITE 


е Works wilBM 
Apple and Commodore 


$159.95 


300G Composite Green $124.95 
300A Composite Amber 134.95 
310A Monochrome Amber 159.95 


TAXAN 


Call For Lowest Prices 


SAKATA 
SC-100 Color Composite 13" 280x300 $179.95 
50-150 Color Composite or RGB 640 x 200 
w/Text Switch 379.95 
SC-200, 640x240 Dot Pitch .39 399.95 
SC-300P, 800x400 Dot Pitch .31 999.95 


PRINCETON GRAPHICS | 
HX12, 640x200 Dot Pitch .31 42.95 
HX12E, 640x350 Dot Pitch .28 poses 
SR12, 640x400 Dot Pitch .31 513.95 
SR12P, 640x480 Dot Pitch .26 787,95 
HX-9, 640x350 Dot Pitch .28 432.95 
MAX12E, 720x350 169.95 


DIVERSIFIED GROUP 
100 Hi-Res Green 18MHZ Composit 80 col. $ 79.95 
100 Hi-Res Amber 18MHZ Compos. 80 col. 89.95 
200 Hi-Res Green 20MHZ Mono. 80 col. 89.95 
200 Hi-Res Amber 20MHZ Mono. 80 col. 99,05 
DG Monitors come with 1 Year Warranty 


M ACCESSORIES 


INAUG تت یا‎ rll 


5 Ja" POLAROID DISKS 


• 10 Diskettes 
e Reinforced Hub • w/Free Library Case 


$12.95 
A-B SWITCH BOXES 


Parallel 2 pos. $54.95 Serial 2 pos. $64.95 


DISKETTES 


Polaroid Dbi/Dbl 5 Year Warranty 
1 bx. $12.95 10 bxs. $11.95 100 bxs. $9.95 


KEYTRONICS KEYBOARDS 
5153 Touch Pad $289.95 
5150 Standard $169.95 5151 Deluxe $179.95 


BELKIN CABLES 


6 foot Shielded 
IBMPC to Par. $14.95 ІВМРС to Modem$16.95 


TOLL FREE ORDER LINE 


(800) 523-1041 


INSIDE CALIFORNIA 


(213) 675-0717 
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AONMOCHT? ORE 
NEW PRODUCTS 


Sampler ($35) and/or 


Professional Systems (from $175) for.. 


Apple ProDos 
Amiga 
fficro VAX 
Macintosh 
IBM PELAT 
DEC Falcon 


UNIFORTH isa fulF featured floating poi, FORTH-B3 
Standard language available for mast micra and mint computers 


Call or write for our free catalog or use 
Bulletin Board (614-459-7736, 300/1200 Baud) 
formoredetailed Information 


UNIFIED SOFTWARE SYSTEMS 
PO Box 21294, Columbus, OF 43221-0294 
(614) 459-7715 


Inquiry 367 


VT100 $150 


* plus your 
PC, jr, XT, AT or compatible 


ZSTEMpc-VT100 Smart Terminal Emulator 
132-col. by windowing - no addit. hardware 
Double High Double Wide Characters 
Ful! УТЮ0 line graphics. Smooth scrolling 
2-way file transfers incl. XMODEM and KERMIT 
Full keyboard softkeys/MACROS 
Speeds to 38.4KB. High Throughput 
Color/graphics, monochrome & EGA support 


International Font Support « DOS Access 
2STEMpc-VT1 00 $150. 25ТЕМрс-0200 $125. 
4010/4014 Option $99 
30 day money back guarantee. MC/VISA. 


KEA SYSTEMS LTD. 
8412 - 2150 W. Broadway 
Vancouver, B.C. CANADA V6K 4L9 
Support (604) 732-7411 
TELEX 04-352858 VCR 


Order Toll Free (800) 663-8702 


pe » KEA 


SN STE (SYSTEMS | 


Inquiry 393 


DATA ACQUISITION 


and control for ANY computer 


The Moda! 1232 communicates via AS-232, 
and has B analog inputs (+4 VDC; 12 bits), 
B digital Inputs and outputs, and a 2000 
point buffer. Suitable for field data logging 
or lab use, the 1232 costs only $690. The 
8-bit system (0-5 VDC) is $490. Detailed 
manual, $6. Phone our applications 
engineer at 617-237-5514 or write: 


Ж ж BALA Company Ж Ж. 


2 Mica Lane, Wellesley, MA 02181 


Inquiry 337 


ESTEE: 


ааа ааа‏ کے کے لے اا ےک کر کے کے کار UA ARUBA А‏ کے اکا کے کی کے کی а.‏ کے 


BUKOWSKI ROBOTICS 


Мй итын poe. ВЕ 


wur y" уч ГА ААА 


IUE қ 


APPLE 11 71/0 


ROBOTIC COHTROLLER 


НЕ KNEW THE TRUE ENTHUSIAST ДАП 
FINO THIS ARTICLE WAY BACK HERE 
IN THE BACK OF BYTE 

THE BUKOüLSK! ROBOTICS VIP САВО 
IS A LOW COST APPLE COMPATIBLE 
ROBOTICS CONTROLLER CARO THAT MAY 
BE USED STRNO ALONE, OA ІМ AN APPLE 
SLOT AS AN INTELLIGENT FERIPHERRL 
CRRO THE CARD FEATURES RN ONBORRU 
65С02 ni CROPROCESSOR, UP TO 48 1/0 
LINES, 2 TIMERS, RNO BK NON UOLRT ILE 
ARM SHIPPEO WITH TONS OF SOFTHARE 
АМО SUPPORT $129 00 
BUKOUSK| ROBOTICS 
1555 Н UNIVERSITY 4105 
TEMPE R2 85281 602) 966-6230 


Inquiry 426 


PC EXPANSIONS 


AST SixPakPius (64k) ,........,.. 
SixPakPlus pm 
MegaPlus (64k) 
Advantage (128k).. 
Advantage (1.5M) 
/О Plus, 
PCnet - starter kit 
Quadboard (64k) 
Quadboard (384k) 
Quadmeg-AT (128k 
Quadmeg-AT (2M) , 
Онаарон!-АТ.................... $ 
HERCULES graphics board 
Color Cardwith PP 
HAYES Modems: 2400 
Smartmodem 1200.............% 
Smartmodem 12008 
Set of 9 chips (64k ....... 
256k chips (each) 
8087 chip 
Maynard Disk Controller 
Sandstar Series. ..., 
Internal Hard Disks from 
MaynStream tape backup On . $979 
Qume 142А..,............ ,.$99 
Teac FD55B ER GMT. |: 
Tandon TM1 00-2 .,........ 
CDC 9409 


VLM Computer Electronics 
10 Park Place ө Morristown, NJ 07960 
(201) 267-3268 Visa. MC, Check or COD. 


TIME SAVING — MONEY SAVING 


PRINTER BUFFER 


SPCOQODL-24) PLUS 


SPOOL-2-Q PLUS а parallel printer Buffer which works wath any parallel punter 
andl trees op your computes far ргодосћм use while printing Very high capacity 
{128К to 512K1 and full tame spare and quill chars «emprcssien mens that 
Spoob2 (2 Plus is ready to tke an the really big jobs. A spectral Pause-on 
Formieed Jealure aliyas printing single sheets from the buffer. Spaot2:€) Plus 
abo has Caps. Clear, and Sel Test functians інші іп, Supphed complete with 
UL/CSA Intec power supply, the Spool-Z4) Plus bullet is easy tà ты and ise. 
Alt models are user expencdatile to 512 at any times by шы Hugging: ir standard 
256K RAM chips. Spook2-0 Plus is the professionals choice, far size, features, 
and. pree. 

(Without Cable)  128K-$279 256K-$309 512K-$369 
(including Cable) 128K-$309 256K-$339 512K-$399 
SPOOL-7.Q BLUE PLUG IN PRINTER BUFFER FOR THE IBAA PC and compati- 
ble computers 15 A GENUINE HARDWARE PRINTER BUFFER. NOT A SPOOLER, 
Parallel only and батага madols avadahle. \Works with any «Оймене and 
does not use any ef the computers memory. Sizes from 256K to ТАРАҚ are 
seal alle. Spool-Z-Q Blue replaces the parallel pinter card іп the PC tatiy be 
РТ, 2, or 3. Many, many advanced features. Call or write foc full details. Prices 

statt at УЗЕ} (Parallel anly) and. 5399 (бегілі capablet. 


| Available from dealers or direct fann us. We accept AWC. VISA, AMEX or COD 


orders. No charge for shipping о! COD. 15 day tial period (no-hassle retund 
policyl on all products. CA residents — 8% tax, с | 
DEALER INQUIRIES INVITED. - 
O.E.M.s — We can modify our 1601 Fulton Ave.,Suite 10A 


buffers to meer your special Sacramento, CA 95825 
requirements, (916) 483-0709 


Inquiry 189 


Software for 
E 


Electronic Circuit Analysis 


* Nonlinear transient, DC, AC analysis 

e Worst Case, Monte-Carlo 

е Frequency, time dependent parts 
$450. 


Logic Simulation System 


* Full delay analysis 
(min, max, typical, load dependent) 
* Ability to save simulation results 
$395. 
Both have: 
* Built in editor, fully interactive 
* Macros (unlimited) 
e Large circuits 


For MS-DOS, 192k minimum 
Tatum Labs 

33 Main Street 
Newtown, CT 06470 
(203) 426-2184 


Inquiry 427 


Serie! Qaninin Рагайе! 
‚мю 


2% 


Convert What You Have 
To What You Want! 


° AS292 Serial * Cantronics Parallel 
* B Saud Rates " Handshake Signals 
* Latched Outputs * Compact 34 x 4X x TY 


Мо langir will your see High Peterman КЮ 
o pon سا‎ Bu о-у Teer س‎ Ж-а --- ي‎ 

КЕТҮ arg providi the Ink. Based oñ 

Igipat jn CMOS hese u ы Imahara tus — 
гара xabaction із 13 2К_ wd: алыша tà 

iranata siaaa -— 3 Hocomantaiion ага 
антре inp f the Mage) 770 Seman or 
Mode! TFS ramen تا‎ 


ALL (805) 658-7466 or 658-7467 
^ For FAST Delivery 


The Mini-Disks 
with maximum quality. 


Dealer inquiries 
invited. C.O.D's 
accepted. Call 

FREE (800) 235-4137. 


F 4. 


PACIFIC EXCHANGES 

100 Foothill Blvd.. San Luis 

San Luis Obispo. CA 93401. 

In Cal. call (800) 592-5935 or 
- -.І8051543- 1037. 


Inquiry 272 


TAKE THE D & D CHALLENGE! 


CAN YOU FIND A BETTER PHICE? 


SPECIAL #1 
CORONA 
PORTABLE 


е 256K * 2 Drives 
e Monitor * Keyboard е DOS 


__-_$1195____ 
SYSTEMS 
IBM 
PC ӘӨК 1 Dike ....... $1495 
PC 256K, 2 Drives ...... 1529 
XT 256K, 1 Drive ....... 1879 


XT 256K, 1 Drive 1-10 MG 2229 


AT & T 
Call for best price 


COMPAQ 
Portable, 2 Drives, 256K ..$1875 
Call on Desk Pro's - 


CORONA 


Portable ............... $1195 
Desk Top, 2 Drives, 256K 
w/monitor ............. 1399 


ZENITH 
Call for best price 


HAYES 


Micromodem IIE 


ни. 3 B W J ва NU" X 


PROMETHEUS 
Promodem 1200 ......... 
Promodem 1200A ........ 
Promodem 1200B ........ 
Promodem 1200MAC . 


ANCHOR 
с Үт od d Feo ras ch $219 


All Sales Are Warranteed for 90 Days, Parts & Labor 
WE SEHVICE WHAT WE SELL! 


MAIL ORDER AND SAVE 


ORDER TOLL FREE (800) 621-0849 ext. 446 


EPSON 
Call for Best Pricing 
OKIDATA 
182, 120 cee... .. tee es $218 
|- War r Mm 418 
192, 160 cps, IBM........ 348 
193, 160 cps, IBM........ 498 
84, 200 cps, ІВМ......... 658 
OKI-MATE 20, Color...... 118 
TOSHIBA 
а aS O nai ds Call 
PIE С РИ $ 519 
DORP Ls eaa oat енен 1029 
STARMICRONICS 
SOLIS ав. $219/389 
Ot) эзы. 355/469 
SHIBVIS ............... Call 
CITIZEN 
MSR анта «Са ЙА $249 
MSR-15 ................ 369 
MSRIBU 2... oom. olo. 399 
МЫР Б e E RS aa 539 


Call for quantity discounts 


PRECISION COPY 


SS 100 (Box of 10)........ $12 
DS 100 (Box of 10 ........ 15 
DYSAN 
| SS I99 (Bex el 10 .......: $30 
DS 100 (Box of 107........ 34 
MAJOR BRAND DS/DD 
Bulk Disks as low as ....69€ ea. 


| SPECIAL #2 
i IBM XT 256K 

| * One 360K Drive * One 20 MG 
| Hard Disk е Keyboard • Controllers 
Е 


| IBM EXTRAS DRIVES 


IBM COMPATIBLE 


We carry almost everything for 


T or XT Wee ЕЮ. ok oes $90 
Name Brands or Generic Mitsubishi 4851 ........... 89 
AST RESEARCH Tandon TM 100-2......... 89 
o. 2 ...............: $519 In quantities of 2 or more 
SixPak +, 64K w/Side Kick. 209 
Reach wCrosstalk......... 329 
Preview Mono Card ....... 239 55B 360K TEAC 
Advantage w128K ........ 399 ae 1 2M G f T AT M $ 5 
D & D MEMORY CARD қ шайы 
MF-100 +, 64K same as 
-o 5 AME $119 WELTEC 
HERCULES AT Compatible 360K ...... $109 
| Color Card w/Printer Port ..$149 | 
Mono apnea 2... 905 IRWIN 
0 MG Tape Backup ...... 
IBM Printer Calle ......... ij j ne Se one 
64K Ram Set of Nine Chips . 8 
256K а Set of Nine Chips 29 100% APPLE 
Power Supply 135 Watts .... 79 1A" 
8087 CoProcessor Callfor Best Price COMPATIBLE 5% 
525A for Пе and Il ...... $109 
fe ГТК ona REC н 55 525C for II 119 
DOS 3.1 64 OT ME... ca 


350M for Mac 


& * 9 385 O 8 OCI 


BUILD YOUR 

Max 12E 
ИЯ”... OWN P.C. 
БИМ оао: s onmes 
o3 ——— 640K Mother Board 
Doubler Card WPS ЫЕ 0. оа. ана. . ай 

Flip Top Case w/speaker... 
Color Monitor Disk Controller ........... 
Monochrome Monitor Color Gard... „аео. 

Monochrome Card. ....... 129 
Mu oem o 5151 Keyboard ..... come Ў 
"rr Dual Drive Kit ....... vov. “ШӘ 
ТЕК; oomdotibencc c mE. 135 Watt Power Supply.... 79 


WE OFFER VOLUME DISCOUNTS! MAKE THAT CALL (800) 621-0849 ext. 446 


SPECIAL *3 


IBM PC 
e Two 1/2 Ht 360K Drives 


SPECIAL #4 


i MULTIFUNC. CARD FOR IBM | 


e Serial and Parallel Ports 


• 256K • 10 MG Hard Disk Drive | • Clock/Gameport • Ram disk/ 


е 120 Day Warranty 


$1929 


Printer spool, Software * 1 yr. War. 


SPECIAL #5 
INTERNAL HARD DISK 


SPECIAL #6 


IBM PC/XT COMPATIBLE 
e Two 360K 1/2 Ht Drives 
e 256K е 8 Slots • 135 Watts 
е 120 Day Warranty 


* Seagate w/IBM Controller 
10 Meg 20 Meg 


G 


SELLING TO YOU SINCE 1978 


Inquiry 98 


w/384K ony $139 


MAIL ORDER: 
13324 HAWTHORNE BLVD., SUITE 201 


Outside California (800) 621-0849 x446 


Hours: Monday—Friday 8 am to 6 pm 
Open Saturdays 


| 
| 
РОН 1ВМ 
| 
| 
| 


$419 $519 


$569 


WE CARRY TOO MANY ITEMS TO LIST, 
PLEASE CALL FOR A QUOTE ON ANY ITEM. 


Е HAWTHORNE, CA 90250 «өне ааа 
D ISCO UN t ORDER DESK: VISA 29 
Computer F inside Callomia (213) 970-0206 No Surcharge for Credit Cards 


Terms:All merchandise new. We accept MC, Visa, Wire 
Transfer, C.O.D. (call, Certified Check, P.O.'s from 
qualified firms. Shipping: minimum $4.00 first 5 pounds. 
Тах; California residents only add 6'/2% salestax. All returns 
subject to 15% restock fee. ^ Prices Subject to Change. 
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Take a Century of experience in coating 
products like photo film, add two brand 
new state-of-the-art plants for manufactur 
ing diskettes and you have something new 
KODAK diskettes, a taste of the future. 


Kodak spends more than three millior 
dollars a day in research and development 
They have more than 120,000 employee: 
and manufacture and market more thai 
30,000 products. 


But George Eastman 
said it best: 

George Eastman, the founder of Eastmar 
Kodak and the man who made it possible 
for everyone to have a family album ex 
pressed Kodak's philosophy almost a cen 
tury ago: make "good goods!” 

Thats why we're so pleased to adc 
KODAK diskettes to our line. 


Great quality, 
great value! 

For those of you who want a "brand 
name" diskette with top-of-the-line quali- 
ty...without paying through the nose, the 
choice is simple: KODAK. 


Of course, there's a 
LIFETIME WARRANT Y! 

Except as noted, all KODAK diskettes are 
packed in boxes of ten with Tyvec sleeves, 
user ID labels and write-protect tabs. Bulk 
packed diskettes are labelled as KODAK 
diskettes and are packed in 4 bundles of 25 
diskettes with Tyvec sleeves, user ID labels 
and write-protect tabs. 


Qty. Qty. Qty. 
20-40 60+ 100 
5.25" SSDD. . $1.11 ea. $1.01 ea. 
5.25" DSDD. $1.46 ea. $1.33 ea. 
5.25" DSDD-HD $3.47 ea. $3.15 ea. 


3.9" KODAK DISKETTES 


3.50" SSDD $2.06 ea. $1.87 ea. 
3.50" DSDD. .. $2.73 ea. $2.48 ea. 
KODAK LABELLED 
BULK DISKETTES 
5.25" SSDD in package of 100 . $ .93 
5.25" DSDD in package of 100 $1.24 
FOR ORDERS ONLY: INFORMATION & 
INQUIRIES: 


1-800-621-6827 
(In Ninos: 1-312-256-7140) 1-312-256-7140 
HOURS; BAM-5PM Central Time, Monday-Friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICI 
ON THE SAME PRODUCTS AND QUANTITIES! 


DISK WORLD!, Inc. 
629 Green Bay Road е Wilmette, Illinois 60091 
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FANTASTIC LOW PRICES ON 


BASF 


7€) QUALIMETRIC =) 


DISKETTES! 


LIFETIME WARRANT Y! 


му п ишк апи зауы. IJU 0 ine Carton win Unveilopus, WII" 
protect tabs and user ID labels. Boxed product is the same, excep! 
in cardboard boxes of 10. 


NOTE: 3.50" diskettes in Quantity 50 are ‘packed in plastic 
library cases. That's why they seem to be a better buy. But there 
are only 5 diskettes to a case. ..so the bulk diskettes are really а 
better deal, unless you like expensive little library cases. 

FOR ORDERS ONLY: 
1-800-621-6827 INQUIRIES: 
(in Illinois: 1-312-256-7140) 1-312-256-7140 
HOURS: BAM-6PM Central Time, Monday-Friday 


WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
AN THE CAME PRANHCTS ANN ПИАМТІТІРСІ 


INFORMATION & 


J3nipping. IW à J.I UIBREILICO—AUU 93.00 рег васп IUU Q 
fewer diskettes. Other Items: Add shipping charges as shown in 
addition to other shipping charges. Payment: VISA and MASTER- 
CARD accepted. COD Orders: Add additional $5.00Special Han- 
dling charge. APO, FPO, AK, HI & PR Orders: Include shipping 
charges as shown and additional 5% of total order amount to 
ار‎ PAL and insurance, Taxes: Illinois residents only, add 7% 
sales tax. 

Prices subject to change without notice. 

This ad supercedes all other ads. 
Not responsible for typographical errors. 
MINIMUM TOTAL ORDER: $35.00 


FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 
(In Illinois: 1-312-256-7140) 1-312-256-7140 


HOURS: BAM-6PM Central Time 
Monday-Friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 
DISK WORLD!, Inc. 
629 GreenBayRoad e Wilmette. Шіпоі5 6009* 


са. ec 
C e 514° SSDD Ç 


b Ü Gu D coup: | ü Qty. 50 


You've used these diskettes hundreds of 
times...as copy-protected originals on some of 
the most popular software packages. They're 
packed in poly-bags of 25 with Tyvek sleeves, 
reinforced hubs, user identification labels and 
write-protect tabs. 


SOFT SECTOR ONLY! Sold in multiples 
of 50 only. 
me ау INFORMATION & 
(In Illinois: 1-312-256-7140) 1-312-256-7140 
HOURS: 8 AM-6PM Central Time, Monday-Friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 


DISK WORLD!, Inc. 
629 Green Bay Road • Wilmette. Illinois 60081 


= 


Now, the lowest 
prices ever on 


3M diskettes. 


/ LIFETIME WARRANTY! 


All 3M diskettes are factory packed in boxes of 10 and come 


| with Tyvec sleeves, user ID labels and write-protect tabs. 


Qty. 20-40 Qty. 50+ 
" 6500 $1.20 ea. $1.09 ea. 
" DSDD $1.70 ea. $1.54 ea. 
" SSDO-S6TPI $2.18 ea. $1.98 ea. 
: 52.73 ea. $2.48 ea. 
$3.45 ea. $3.14 ea. 
$2.18 ea. $1.98 ea. 
53,09 ea. $2.81 ea. 


3M DATA CARTRIDGES 
(Sold 10 to a carton only.) 
(Add $5.00 shipping charges for cartridges!) 
DC1000 $12.43 ea 
DC300XLP $19.09 ea 
DC600A $20.30 ea 


at 
extraordinary 
prices! 


Brand new ribbons, manufactured to Original Equipment 
Manufacturer's specifications, in housings. (Not re-inked or 
spools only.) 


LIFETIME WARRANT Y! 
Epson МХ-70/80.. $2.70 ea. + 25€ Shpng. 
Epson MX-100 . . ..$4.08 ea. + 25€ Shpng. 
Okidata Micro83 . . $1.37 ea. + 25€ Shpng. 
Okidata Micro84 . . $2.90 ea. + 25€ Shpng. 


FORORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 
(іп Illinois: 1-312-256-7140} 1-312-256-7140 
HOURS: 8AM-6PM Central Time, Monday-Friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 
DISK WORLD!, Inc. 
529 Green Bav Road » Wilmette. Illinois 60091 


IN DISKE | IE SI UHAGE 
Every once in a while, someone takes thi 
simple and makes it elegant! This unit hold: 
50 5%“ diskettes, has grooves for eas 
stacking, inside nipples to keep diskettes 
from slipping and severa! other features. W 


like it! + $2 0C 
TN $9.69 ea. Shpng 
DISKETTE 70 STORAGE: STILL A GREAT BUY 
Dust-free storage for 70 5/4” diskettes 


§ x dividers included. An excellent value. 
+ $3.0C 


ISK CADDIES JJ Shpng 
The пгқипа! flip-up holder for 10 5V« 
skettes. Вее or grey only. $1. 65 


% Shpn 
FOR ORDERS ONLY: INFORMATION & 


1-800-621-6827 INQUI 
(In Illinois: 1-312-256-7140)  1-312- 256- 7140 
HOURS: ВАМ-6РМ Central Time, Monday-Friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 
SK WORLD! 


ag ІП C. 
329 Green Bay Road « Wilmette. Illinois 60091 


Inquiry 109 


What the world really needs 
is a 69 cent 
Double Sided, Double Density Diskette 


with a LIFETIME WARRANTY! 


And DISK WORLD! has it. 


Introducing Super Star Diskettes: 
the high quality diskette with 


the lowest price 


and the best LIFETIME WARRANTY! 


In the course of selling more than a million diskettes 
every month, we've learned something: higher prices don't 
necessarily mean higher quality. 

In fact, we've found that a good diskette manufacturer 
simply manufactures a good diskette...no matter what 
they charge for it. (By way of example, consider that none 
of the brands that we carry has areturnrate of greater than 
1/1,000th of 1 percent!) 

In other words, when people buy a more expensive 
diskette, they aren't necessarily buying higher quality. 

Theextra money might be going toward flashier adver- 
tising, snazzier packaging or simply higher profits. 

Re theextra money in a higher price isn't buying better 
Quality. 

All of the good manufacturers put out a good diskette. 

Period. 


How to cut diskette prices 
... Without cutting quality. 


Now this discovery posed a dilemma: how to cut the 
price of diskettes without lowering the quality. 

There are about 85 companies claiming to be "diskette" 
manufacturers. 

Trouble is, most of them aren't manufacturers. 

Rather they are fabricators or marketers, taking other 
company's components, possibly doing one or more steps 
of the processing themselves and pasting their labels on 
the finished product. 

The new IBM diskettes, for example, are one of these. 
So are IBM 54" diskettes. Same for DYSAN, Polaroid and 
many, many other familiar diskette brand names. Each of 
these diskettes is manufactured in whole or in part by 
another company! 

So, we decided to act just like the big quys. That's how 
we would cut diskette prices...without lowering the 
quality. 

We would go out and find smaller companies to manu- 
facture a diskette to our specifications. ..specifications 
which are higher than most. .. and simply create our own 
"name brand" diskette. 

Name brand diskettes that offered high quality at low 
prices. 


Please be careful! 

Alotof the “no-name” diskettes flooding the 
market at prices of lessthan$1.00arewhatwe 
in the industry call “floor sweepings." 

In other words, they're garbage. . .stuff that 
six months ago, no self-respecting manufac- 
turer would have sold, 

But times got tough and some people's 
Scrupies got a little lost indesperation. ..and so 
alotof computer usersare getting some really 
bad disks...and that isn't bargain at all. 

So, when the price seems too good to be 
ue...like 39 cents, be сг 


HOURS: 
Human: 8AM-BPM Central Time, Monday through Friday 


514" $ 54” 


DSDD 
55 ea. .69 ea. 


Qty. 50 Qty. 50 


Super Star diskettes are sold in multiples of 50 only. Diskettes are 
shipped with white Tyvec sleeves, reinforced hubs, user ID labels 
and write-protect tabs. 


SSDD 


Boy, did we get lucky. Our Super Star 


Diskettes are the same ones you'vebeen 
using for years...without knowing it. 


In our search for the low priced, high quality diskette of 
our dreams, we found something even more interesting. 

We found that there are several manufacturers who 
don't give a hoot about the consumer market for their 
diskettes. They don't spend millions of dollars in advertis- 
ing trying to get you, the computer user, to use their 
diskettes. 

Instead, they concentrate their efforts on turning out the 
highest quality diskettes they can...because they sel 
them to the software publishers, computer manufacturer: 
and other folks who (in turn) put their name on them...anc 
sell thern for much higher prices to you! 

After all, when a software publisher or computer manu- 
facturer or diskette marketer puts their name on a diskette 
they want it to work time after time, everytime. (Especially 
software publishers who have the nasty habit of сору: 
protecting their originals!) 


ORDERS ONLY: 
1-800-621-6827 
(In Illinois: 1-312-256-7140) 


INQUIRIES: 
1-312-256-7140 


FOR FASTEST SERVICE, USE NO-COST MCI MAIL: 
Our address is DISKORDER. It's a FREE MCI MAIL 
letter. No charge to you. (Situation permitting, we'll 
ship these orders in 24 hours or less.) 


SHIPPING: 5%” & 3%” DISKETTES—Add $3.00 per each 
100 or fewer diskettes. OTHER ITEMS: Add shipping charges 
as shown in addition to other shipping charges. PAYMENT: 
VISA, MASTERCARD and Prepaid orders accepted. COO OR- 
OERS: Add additional $5.00 special handling charge. APO, 
FPO, AK, HI & PR ORDERS: include shipping charges as 
shown and additional 5% of total order amount to cover PAL 
andinsurance. We ship only to United States addresses, except 
for those listed above. TAXES: Illinois residents. add 7% 


sales tax. 
MINIMUM OROER: $35.00. 


Super Star Diskettes. You already know 
how good they are. Now you can buy 
them...cheap. 


Well, that's the story. 

Super Star diskettes don't roll off the boat from Pago- 
Pago or emerge from a basement plant just east of 
Nowhere. 

Super Star diskettes have been around for years...and 
you've used them for years as copy-protected software 
originals, unprotected originals. Sometimes, depending 
on which computer you own, the system master may have 
been on a Super Star diskette. And maybe more than once, 
you've bought a box or two or more of Super Star diskettes 
without knowing it. They just had some "big" company s 
name on them. › 

Super Star Diskettes are good. So good that a lot of 
major software publishers, computer manufacturers and 
other diskette marketers buy them in the tens or hundreds 
of thousands. 

We buy them in the millions. 

And than we sell them to you. 

Cheap. 


When everylittle bit counts, 
it's Super Star Diskettes. 

You've used them a hundred times...under different 
names. 

Now, you can buy thereal McCoy, the same diskette that 
major software publishers, computer manufacturers and 
diskette marketers buy. ..and call their own. 

We simply charge less. 


Store 75 diskettes for 


Yep. that's right: order 50 
Super Stardiskettes, add $5.95 


and we'll include a Media Prod- 
ucts DISK MINDER Il...a well 
made unit that we're impressed 
with. 

It holds 75 diskettes 


Super Star Diskettes are unconditionally warrantec 
igainst defects in original materia! and workmanship 
;0 long as owned by the original purchaser. Return: 
ire simple: just send the defective diskettes with proo 
yf purchase, postage-paid by you with a short expla 
vation of the problem, and we'll send you the replace 
Tents. (Incidentally, coffee stained diskettes anc 
liskettes with staples driven through them don’ 
qualify as "defective".) 


WE WILL MEET OR BEAT ANY NATIONALLY 
ADVERTISED PRICE 
QN THE SAME PRODUCTS AND QUANTITIES 
SUBJECT TO THE SAME TERMS AND CONDITIONS. 
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JANUARY 1986 * BYTE 443 


Computer Systems 


VIASYN 816/286-Н40 w/256K 
SPUZ & .5MDrv/H. $$SPECIAL... 
TOO LOW TO ADVERTISE!! 


VIASYN 816/C2 w/80286, 512K РАМ, SPUZ-256, 40Mb 
H.D., 10Mb Tape, 5%" 96TPI FLPY. CDOS 816/286, 
NewWord & Supercalc Il ......... REDUCEDII $6,779 
VIASYN CORE SYSTEM w/256K RAM, І/Ғ-4, Syst. 
Supp. 1, ENCL. 2D, Disk 1A, Disk 3, 5/4" FLPY, & 10Mb 
H.D. Add Your Choice of CPU & Oper. Sys.... $3,949 
VIASYN 816/10-H40 w/Tape 8 1Mb MDrv ..... $6,377 
CALL'FOR OTHER SYSTEM CONFIGURATIONS 
MORROW PIVOT I! Portable ............. кь GALL 


PC COMPATIBLE & FASTER TOO! 
ZENITH 2-158 PC-DESK TOP SYSTEM: 256K RAM, 2 


DSDD FLPY DRIVES, Seri al, Monochrome & 
Color Composire'& RGB Color Ports, & MS-DOSw/4.77 


& 8 MHZ CPU Clack Rates. G or A Monitor... $1,895 
2158 W/ 2 FLPY & 20Mb H.D. DRVS. ......... $2,459 
2158 W/ 2 FLPY & 40M b H.D. DRVS. ......... $2,798 


% HT 10Mb TAPE ОРТШЮОН..;....»,............ 
2-148 РС wée56K, 2 FLPYS, MS-DOS, 4.77 & амна, 
Seria! & Parallel Ports, Amber Monitor 1,219 
Z-138PCTRANSPORTABLE?4Lbs, 320K. ЖР 

7“ Amber Screen, M ROS. vi, & 8MHz. Serial s 
Рагаће! Рог О О ОО ..... $1,499 
Z-171 Lap-Top Pertable, Dual Drvs.. 40K, MS-DOS 


a noc or m өр om 


Battery, Padded Carrying Case, Wideo RGB & CMPST., 
$2,739 


Hayes Compatible 3001200 Baud Modem .... 


AL ATARI 


Power Without the Price™ 


"JACKINTOSCH" 
520 ST 
FREE PRINTER! 


COLOR SYSTEM 32/16 BIT 68000 CPU, 512K RAM, 
500K DRIVE, 4 COLOR GRAPHICS 640X200 RES., 
MENU DU MOUSE, TOS, BASIC& LOGO SOFTWARE, 
MUSIC GENERATOR, PARA., SERIAL & JOYSTICK 
PORTS, CLOCK & TERMINAL EMULATOR $999.95 
JACKINTOSCH 520ST Monochrome 640x400 $799.95 


ATARI COMMUNICATIONS PACKAGE BY S-100: 
PROMETHEUS 1200 MODEM, CABLE, & CHAT 
SOFTWARE RETAILS FOR $545, NOW $329 


Diagnostic-Keyboards-Voice 


DATACOM TRI-STATE RS232 V.24 Break-out Box$189 
DYSAN DISK DRIVE INTERROGATOR ,........ $115 
DYSAN 000 Digital Diagnostic Disk . SS $30,DS $40 
DYSAN AAD Analog Alignment Disk.. SS $25,DS $50 
RID DYMEK FLPY DRV. DIAGNOSTIC DISKETTE $29 


FLUKE 77 DVM with Holster ................... $129 
KEYTRONICS 5150/5151/5153 .......$169/$179/$299 
VOTRAX PERSONAL SPEECH SYSTEM ........ $295 
Floppy Disk Drives 

MITSUBISHI 2894 STD / 2896 > HT 8" ....$395/$369 
MITSUBISHI 4853 / TEAC FD55F 96TPI .... $119/$99 
TANDON TM 10052A. .......................... $115 
TEACFDS55B & MITSUBISHI 4851 48 ТРІ........ $88 


wg 


 TECMAR CH STEEP нв» Фаол отада ЕП... - | . 
CALL For ПІН &/or ОТҮ, PRICES on HARD DISKS: 


Computer Accessories 


CA P15 Expandable 5 Circuit Monitor Base with Modem 
Protection & Surge/Noise ....................... $99 
CA Р150,Р151,Р152.Р15 with ABC Data Switch . . $209 
CA C1-6 6' IBM-Paral. CBL ...(1-9) $9.50, (10+) $8.80 
CA C1-9 9' IBM-Paral. CBL (1-9) $11.95, (10+) $11.00 
CA C200 SERIES Premium Molded RS232 Cables.... 
— (1-9) $18.98 TO $28.47, (10*) $11.86 TO $27.05 
CA C300 SERIES Premium Molded Parallel Cables... 
dci a (1-9) $19.98 TO $45.57, (10*) $18.98 TO $43.29 
CA C400 VIDEO CABLES ........ — — ee eee 
„aan. o (1-9) $2.48 TO $21.29, (10+) $2.36 TO $18.10 
CA C500 SERIES CableExtender Packs w/ MON. PWR, 
VIDEO & KEYBD. CBLS ... (1-9) $29.98, (10+) $28.48 

CA S4 4 Circuit Surge Supp.(1-9) $26.47, (10+)$25.15 
CA S6 6 Circuits Surge & Cable Storage ............. 
(1-9) $31.77, (10*) $30.18 
Monitor Tilt & Swivel Stand...(1-9) $12.95, (10+) $10.95 


“"е-аяегтетиеотатиуефиеедтееаееье 


Hard Disk/Tape Subsystems 


AT-INSIDER. PC-INSIDER, PC-OUTSIDER HARD 
DISK SERIES FOR ІВМ, BOOTS FROM HARD DISK, 
FORMATTED W/ CONTROLLER & ALL NECESSARY 
CABLES. HARDWARE & P/S or PC STYLE CABINET. 


PC-INSIDER-33 33Mb Formatted ............... $929 
PC-OUTSIDER-33 W/T 33Mb & 10Mb Tape ... $1,599 
PC-INSIDER-72 72Mb Formatted ............. $2,385 
PC-OUTSIDER-72 W/T 72Mb & 80Mb Tape ... $3,166 
PC-INSIDER-116 116Mb Formatted ........,.. $4,175 


PC-OUTSIDER-116 W/T 116Mb & 60Mb Tape . $5,415 


AT-INSIDER-33 33Mb Formatted ............... $995 
AT-INSIDER-66.66Mb Formalled-. 2.......... $1,649 
AT-INSIDER- f20 120Mb Formatted........... $3,895 
TECMAR QGICBO ТАРЕ For RC’S.,............ $1,299 
TECMAR О!СБЙ HOST I/F Board ,.............. $109 
_WANGTEK -36 BOMb TAPE Internal Same As 


. $1,199 


ouantum Q540 40Mb.. . REDUCEDII $1,138 


MITSUBISHI Mepdor Seagate 


epon Amcodyne 
9100 Bus SYASYSYEMS Supponing Turbodos. 
Әдісі. Dos. CP/M 80 2 816 Operatirig SystemsCALL 


DRIVE SYBSYSTEMS FOR COMPUPRO: 
w/ DISK 3, CABINET P/S, FAN CABLES, ЕТС........ 


*20Mb EPSON, SEAGATE, ETC. ............. $1,139 
e37Mb QUANTUM О540..:.......... ieee $1,825 
е45МЬ MICROPOLIS 1304 ................... $2,179 
«79NMbXT«1085-06 1225 „шу. e cttm $2,295 
e89Mb MAXTOR ХТ-1105.................... $3,695 
e116Mb MAXTOR ХТ-1140......... «enano o o 964495 
10Mb TAPE (CompuPro or PC) INT/EXT... $498/$598 
ALLOY PC-BACKUP 17.7Mb ТАРЕ ........... $1,729 
ALLOY PC-QICTAPE Up to 69Mb ........... . $1,799 
ALLOY PC-9TRACK 42Mb ................... $4,995 
ALLOY /75-100% STRACK 42Mb/S-100 ....... $4,995 


ALLOY /DXCS-100T 17.7Mb Tape Subsystem . $1,719 


Mainframe & Drive Enclosures 


ECT AM-10 Rack Card Cage 10 Slot-15A $250 
ECT 77-10 Desk 10 Slot - 15 AMP. ............. $365 
FULCRUM 880 with Front Panel & 20 Slots $565 
INTEGRAND 2200A w/4 Slots & 2 X 8" '4HT FLPYS349 
INTEGRAND 2210 w/4 Slots & 5'4A" FLPY + H.D.. $315 


INTEGRAND Laser Turbo 10 Slots, 2 H.D. 5%" .. $498 
PARA DYNAMICS 3020D 20 Slot Desk.......... $639 
INTEGRAND 2909 2X8" % HT Horiz. Stack...... $189 
JMR 1H5 57." H.D. PC Style Cabinet... 2.... $189 
JMR 25У8 Dual Vertical ^ HT. 8'............... $175 


JMR 2H5 Dual 5%." Horizontal Н.О, ............. $225 
MPS 8462 Dual Horizontal 8" Slimline .......... $215 


MPS 8465 Dual 5" & 8" Horizontal Slimline...... $225 
MPS 5500 5'^" STD. HT. H.D. & "НТ, Drive .... $225 
MPS 5505 5" НО. & ^ HT Ғіру or Tape ....... $209 
MPS 5407 5/4" STD HT HD. or Dual ^ HT ...... $215 


MICROWARE SINGLE STD, 5'4" Flpy Horizontal . 
MICROWARE DUAL HORIZ. 54" HT. Floppy .. 
MICROWARE 920004 Dual STD. 5'4, PC-Style... 
PARA DYNAMICS 2300-G3 2X8" Flpy & 5H D... 


$59 
$79 
$149 
$395 


Chips 


We Have Some o! the LOWEST PRICES in the Nation!! 


64K, 256K, 8087 & 80287...................... CALL 


Power Solutions 


РС/ХТ REPLACEMENT P/S 130/150 WATT .. $89/$95 
SAFT SPS 400УА 400 WATT & SINE WAVE ..... gars 
SAFT SPS1000VA 1000 WATT/SINE WAVE ... $1,004 
SOLA 750/4500 WATT HI-INRUSH UPS ...... 57,894 


TRIPPLITE /SOBAR Line Suppressor-Filters from $35 
TRIPPLITE BC-425-FC 425 Watts 15-20 Minutes. $398 


TRIPPLITE BC-1000 Watts 20-30 Minutes ....... $925 
TRIPPLITE LC-1800 Conditioner/Stabilizer...... $215 
TRIPPLITE COMMAND CONSOLE CCI 8-12.... $110 


PC & AT Multifunction/Slave Bds. 


We Have a Good Selection of Multifunction and Memory 
Boards for PC, XT. AT, JR, AT & T. and PC Portables 
INTEL ABOVE BOARD AT 128K-4Mb w/Expanded 
Mem. SW to allow CPU to Address all Avail. Mem.$459 
LASER DISK //O FLP Y CTRL, S.P & G Ports. CLK-CAL. 


Ram-Disk & Print Spool, MS-DOS .............. $195 
MACROTECH MSR-AT 3Mb PC/AT. 120nSEC .. $929 
STE BAG) БЕРЕ, GAK Lee a CRANE yn иеа ай $122 
STB GRANDE BYTE 128K ............ — TERN 


STB RIO PLUS I! 64K-512K, S.P, Clock ,....,... $216 
STB RIO GRANDE PC-AT 128K.-1.5Mb, 2S,P&G $319 


TECMAR CAPTAIN UNPOP w/Treasure Chest .. $157 
TECMAR EXPANSION CHASSIS With 8 Slots... $675 
TECMAR MAESTRO Unpopulated for IBM-AT .. $325 
TECMAR MAESTRO For PC/AT 2.5Mb ......... $775 


TECMAR WAVE 64K to 256K Fits XT Short Slot . $175 
ADVANCED DIGITAL PC-SLAVE w/256K. 8MHz 808€ 
CPU.2 S Ports. RTNX S/W-For Multi-User Р.С... 5696 
ADVANCED DIGITAL PC-SLAVE PACKAGE with Lint 
125 Terminal .......«.. vos, S995 
ALLOY PC-SLAVE 16 256K to 768K RAM $75¢ 


PC Scientific/Industrial Boards 


IND. COMP. DESIGNS 1000 w/96TTL I/O Ports . $375 
TECMAR BASE BOARD 96 Digita! I/O Lines .. CALL 
TECMAR BADIO D to A Up to 24 Devicdg ,,,,, САЦ 
TECMAR 1ЕЁЕ-488 Board .. CALL 
TECMAR LABMASTER . CALL 
TECMAR EXPANSION CHASSIS 12AMP PFS, Dual AC 
Outlets. 7 Useable Slots. Space for Hard Disk ... $675 


Video/Graphics & Cad 


STE MONO РЁ Ж ЄТ» тыы a .. $16 
STB CHAUFFEUR RGB Port/16Grey Shades Produce: 
on Monochrome TTL Monitor Without Video 


Drivers ........... mm pmi ahr T 527: 
STB GRAPHICS PLUS 11 w/ Paral. PRT Port .... $244 
STB SUPER RES 400 Color Hi-Res w/ 32K...... $32! 
TECMAR GRAPHICS MASTER 16 Color Hi-Res. $435 
TECMAR GRAPHICS TENDER RGB/PRT Port .. $195 
CSD-PC AUTOCAD 2 PACKAGE: 1024X102 


Monochrome Graphics • 15" 1100X1250 Res. . $3,14 
ILLUMINATED TECHNOLOGIES AUTOCAL 
PACKAGE: 8 Color 1024X1024 S-100 Board * Insid 
Autocad Handbook е Autocad 2 е Mitsubishi 19 
1024X874 RGB Analog Color Monitor е Hitachi Tige 
11"X11" Tablet with 12 Button Cursor......... $4,99! 
STB SUPER-RES PKG: Board & 13" CM-1370 Monito 
w/ 16 Colors, 720X400 @ 31.5KHz Scan Rate.... $744 
TECMAR SUPER-RES PKG: Board & 13" ZVM-13t 
Monitor with 16 Colors (2 640X400 ..... — 592! 
VECTRIX VXPCA 4096 Colors ....... Close-Out$1,89! 
VECTRIX VX/PC Video Cable .. "ET 


тш т ш ш ча чи jm wer m mx 4 = я 


Monitors & Terminals 


AMDEK 300G . T—— E 
РНІМСЕТОМ GRAPHICS. SR- 12 690X480 RGB .. $59! 
TATUNG CM-1322 640X200 RGB Same as IBM . $37 
TATUNG CM-1360 LIKE 1322 with G-A Switch .. $41! 
TATUNG CM-1370 720X480 RGB w/GRN Switch, Long 
Persist Phos. Works w/ STB's SUPER RES 400 ., 546! 
TATUNG DM-12VL A&G 12” Monochrome . $125/$11: 
TATUNG MM-1222G/A Hi-Res 12" TTL ((BM)$119/12: 
TAXAN MONITORS ............. Call for Low Price 
TECMAR ZVM-136 640X480 RGB 13", Grn SwitcnS49' 
ZENITH ZVM122A AMB or ZVM123A GRN....... $7 
ZENITH ZVM123A (Green}/122A (Amber).... $85/$8 
ZENITH ZVM135 Hi-RES RGB w/ Green Switch . 945: 
KIMTRON КТ-7 14" Green $49 
LIBERTY FREEDOM TERMINALS . — — CALI 
LINK 125 Wyse 50 Compat. 14" GRN or AMB w/Highe 
RES., More Emutl'S, Selectric K.B.. 6 Scroll Rates $42 
LINK 125 PC w/PC Emulating Video & Keybd .. CAL 
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S-100 Bus BDS & Accessories 


U TOE 
Н you purchased before calling us, you probably paid 
too much! We stock ACKERMAN DIGITAL, ADVANCED 
DIGITAL, CCS, VIASYN, CROMEMCO, DUAL, 
ELECTROLOGICS, INTERCONTINENTAL MICRO, 
KONAN, MULLEN, PICKLES & TROUT, INDUSTRIAL 
COMPUTER DESIGNS, TARBELL, TECMAR, 
TRANSEND, VECTOR ЕЕЕСТНОМІС5............... 
А Few Of This Month's SPECIALS Are: „е 
ACKERMAN MEMORIZER 64K RAM & EPROM . $211 


ACKERMAN KLUGE CARD А8Т7,.............. $175 
ACKERMAN PROMBLASTER I! Up to 27256K’S . $306 
ACKERMAN PROMBLASTER EXTENDER .... $79.95 


SPECTRONICS PE24T/9 EPROM ERASER/TIMER 146 
ADV. DIGITAL SUPER 186/256K MASTER .... $1,495 
CCS 2422 Dual Floppy CTRL With CP/M ,...... $350 


CCS 2710 4 Port Serial Board .................. $275 
CCS 2720 4 Port Parallel Board ................ $215 
CCS 2810280 CPU with Serial Port ............ $235 
COMPUPRO/VIASYN RAM 16 64K STATIC ..... $175 
COMPUPRO/VIASYN RAM 22 256K STATIC ,... $446 
COMPUPRO/VIASYN RAM 23 128K STATIC.... $219 


COMPUPRO MDRARIVE/H-10-1Mb for 816/10 ..... $595 


COMPUPRO PC-VIDEO BOARD ............... $369 
COMPUPRO DISK 1A 5" & 8" Floppy CTRL. .... $369 
COMPUPRO Disk 3 ST506 5" H.DC. ........... $445 
COMPUPRO SYSTEM SUPPORT 1 w/ CLK-CAL $263 
COMPUPRO MOTHER BOARD 21 Slot ......... $222 
COMPUPRO CPU 8085/88 6 & 10 MHz ......... $263 
COMPUPRO CPU 8086 - 10MHz ............... $297 
COMPUPRO CPU 68K - 10M Hz ...... Имран 5319 
COMPUPRO CPU 286 - 8МН2.................. $672 
CROMEMCO ХРИ 10MHz 68000 CPU ,....«.. 51,270 
CROMEMCO DPU 68000/Z-80 Dual CPU ....... $675 


CROMEMCO SCC Z-80 Single BD. Computer... 


CROMEMCO 8Р/О 8 Port Parallel ...........۾«.‎ . $293 
CROMEMCO D*7A 8 Channel 8 Bi О/А........ 5292 
CROMEMCO В/АЯТ Dual Sync/Async.......... $675 
CROMEMCO 64FDC 5"&8" Floppy CTRL ....... $505 
DUAL А/М-72 A/D Input 12 Bit/32 Channel ..... $629 
DUAL AOM-12 D/A Output I$ Bi/4 Channel.... $540 


DUAL WDC Winchester DMA 2 BD. Set SA-4000 $840 


ICM MASTER & SLAVE BOARDS ............ , CALL 
INDUSTRIAL COMPUTER DESIGNS: 

D/A 64-100 64 Analog Outputs .......... zeera. 9298 
*A/D 64-100 64 Analog Inputs........... ien. 9225 


*CCT-100 Highly Арба Time & Әзір Controller with 
Battery Back-Up ..,,.«a6oecepheveevecesccest. coe 6249 


KONAN DGC-100 ST 506 5% Н.Г» Controtier.... $325 
KONAN 5МС-200 SMD 8" Controller ..... . $450 
MACROTECH VRAM 512K Static with ӨЙГӨ Bf 

and MDrive/H Сараһїйу.........ьь........... 9789 
MACROTECH М/-286 80286/Z80H Dual Proc. .,. $699 


MACROTECH MSR-i! 1Mb Dynamic Ram....... $825 
MACROTECH MSA-i/ 2Mb Dynamic Ram....... $999 
MULLEN 784A EXTENDER BD. w/Logic Probe .. $69 
MULLEN /CB10 8 Channel Low Voltage Controller $165 
PICKLES & TROUT Р87488 IEEE 488 BD & S.W. $429 
VECTOR RAM 17 64K Static Ram (VIASYN) Excellent 


WE ООР Be. , inu оона, оао $299 
VECTOR INTERFACER 1 Dual Serial (VIASYN).. $199 
VECTOR INTERFACER I! З Para., 1 Serial ...... $219 
S.D. SYSTEMS СІ.О5Е-ОЮТ!!!!!! 
eRAMDISK 256K ....... ас: SE “КОТЛУГ УГ? $495 
“ЕХРАМООНАМ-4 256K with Parity — — BOS 
eVFW-3 Floppy & Н.О.С............... dies $475 
eCP/M 3.0 UNBANKED ......................... $95 
TRANSEND CLOSE-OUTHN! 

*//O 5 2 Serial, 3 Рага!е!....................... $195 
°ЕР128 128K Eprom Reader..,..... — а ,. $169 
sPB1 2708, 2716 Eprom Programmer ......... ... $99 
*VB2 Kit І/О Mapped Video Board...... — 1 $99 
eMB64 64K Static Ram Board ..... rios ids $449 


Diskettes & Cartridges 


3M TAPES 300XL&600A/1000A In Stock .$29.95/19.95 


DYSAN 23857 5500 атоо э rw » ө р тФәчееәРееевте%.””ң- $29.39 
DYSAN 3.5" DSDD .......... —— $35.00 
ОЖ БАМ 50” ШЫЮ: unn sar bee eere $24.95 
DIYSAN 5%-БШІІр.....-..........-...... seo. 922,85 
DYSAN 3740/20 8" ОЅОр...,................... $31 
DYSAN HARD DISK CARTRIDGES 8" ......... . $150 
DYSAN 5%” DSDD / UHI-96TPI IBM-AT ..... $28/$59 
FUJI 5/4” 5500 / 5'^" DSDD ...,............ $15/$19 
FUJI FD2D-1024 8" DSDD ................... $29.95 


Printers, Plotters & Buffers 


qr D ————————————————SÓÓ DD == жо ш= шшш و‎ 1 ч 
BROTHER HR-15-XL 17CPS Daisywheel S or P . $377 
BROTHER HR-10 12CPS Daisy w/ TRAC., S&P . $249 


BROTHER TwinRiter 5 Dot Matrix & Daisywheel $859 | 


BROTHER 2024L 24 Pin Hi-Res Print&Graphics . $869 
BROTHER M-1509 180/45 NLQ, P&S VF ........ $295 
BROTHER M1009 EPSON Compatible Plug & Play$149 
BROTHER HR-5 Plain-Paper Thermal Portable .. $159 
CITIZEN MSP-10 160/40 NLQ 80/132 ........... $275 
CITIZEN MSP-15 160/40 CPS 15" Low Profile ... $409 
CITIZEN MSP-20 200/50 МІ О 80/132 ..... ...... $349 
CITIZEN MSP-25 200/50 CPS 15" ULTRA QUIET $569 


EPSON LQ-1500 Cut-Sheet Feeder, Single Bin .. $309 
SIEMENS PT-88 80 Column Ink Jet...,,...-.... $595 
STAR SG10/15 120 DATA/30 NLQ......... $239/$409 
STAR SD10/15 160 DATA/40 NLQ......... $369/$495 
STAR SA10/15 200 DATA/50 NLQ......... $535/$659 
TEXAS INSTRUMENTS 800 SERIES ........... CALL 
HOUSTON INST. PLOTTERS & DIGITIZERS .. CALL 


DITRON 64K PC/XT CARD BUFFER w/PRT Port(LPT 1 
or 2 or 3) 100% PC&AT Resident S/W Utilities... $135 
HANZON 12315 64K-256K INTELLIGENT BUFFER 
SER.-SER., SER.-PAR., PAR.-SER. PAR.-PAR. 
Computer to Printer Combinations Possible. So easy to 
use - instructions printed on bottom of cabinet.. $259 
HANZON ADD-IN MODULE БАК RAM ........... $49 
JOHNATHAN FREEMAN DESIGNS UNIVERSAL PRT 
BUFFER S&P In & S&P Out, 64K/256K..... $189/$249 
OKIDATA 182 80 Column 120 DATA/ 60 NLQ... $222 
PRACT. PERIPH. APPLE GRAPHICARD & CBL. . $70 
PRACTICAL PERIPH. APPLE SERIAL BOARD .. $112 
PRACTICAL PERIPH APPLE PRINTERFACE..... $55 
VIA WEST VSP-32 Paral-Serial Converter ........ 


Networking & Switch Boxes 


INTERCONT. MICRO SYS. LAN-PC w/o RAM... $469 
INTERCONT. MICRO SYSTEMS LANS-100 ..... $359 
COMPUPRO/VIASYN NET 11 Fof 816/10 Sys.... $425 
COMPUPRONWIASYN NET 101496 For S-100 Bus $425 


GILTRONIX MANUA& and AUTOMATIC 
SWITCHING UNITS to Fit all of your SHARED 
PRINTER, TERMINAL, MODEM & oue Дад 
Needs. These Units In Stock: 

5100 8 Wire A-B Serial 
$110 8 Wire A-B-C = 
5200 24 Wire A-B Serial .. "UT = 
5210 24 Wire A-B-C Seridlees-.....:.. 7.4... BALL 
5211 24 Wire A-B-C W/ LED'S................; CALL 
5220 24 Wire A-8-C-D Serial .................. CALL 


5230 24 Wire A-B-C-D-E Seria! ...... ақан АЗ CALL 
5240 24 Wire A-B-C-D-E-F Serial .............. CALL 
5400 CENTRONICS A-B ,................... ,. CALL 
5410 CENTRONICS А-В-С.................... CALL 
5500 IBM - PARALLEL A-B......... no ee CALL 
5530 IBM - PARALLEL A-B-C-D-E ...... — CALL 
5540 ІВМ ~ PARALLEL A-B-C-D-E-F ........... CALL 
8005 5 Port Peripheral Shared Device to Connect 5 
Terminals/Computers to Printer ........... eee CALL 
9301 3-Way Distributed Control Unit - RS232 For Use 
with Multiple Baud Rate Devices............... CALL 


Call For Prices & Configurations On Other Units 


Software « Software е Software 


We have Access to all Well Known Brands - ORDER 
CORRECTLY -- SOFTWARE IS NOT RETURNABLE! 


Word Proc./Screen Formatter 


MICROPRO CORRECT STAR / PC-DOS..... ‚++. $95 
MICROPRO MAIL MERGE / CP/M-86 8"......... $75 
MICROPRO Oi ае ааа Saat $317 


NEW STAR NEWWORD 16 Bit with MERGE 
PRINT. THE WORD PLUS Spelling Checker - Easier 


than Word Star but File Compatible. ....... ... $99.95 
NEW STAR NEWWORD 8 BIT with MERGE 
jr Mp $79.95 
о MEE och ымы abl iain xf BEA Г ГГ $97 
OASIS THE WORD PLUS Spelling Checker ...... $95 
OASIS PUNCTUATION & STYLE ............. ss. $79 
MARK OF THE UNICORN THE FINAL WORD.. . $189 
COMPUVIEW VEDIT/VEDIT PLUS......... $115/$169 


COMPUVIEW VEDIT PLUS, V-PRINT 8 SPELL .. $298 
COMPUVIEW V-SPELL CP/M 80 8" & PC DOS... $95 


"PROMETHEUS 300C ‘Apple ТА 


Language And Tools 


BD SOFTWARE "C" Compiler 8" SS SD 8 ВІТ ... 
BORLAND PC TURBO PASCAL 3.0 ..... — ыз $44 
BORLAND PC TURBO PASCAL 3.0 W/ B087 ..... $70 
COMPUTER INNOVATIONS C-86 "C" Compiler. $299 


DIGITAL RESEARCH Most Products .......36% OFF 
ITHACA PASCAL Z СР/МВ0 8"....... res rias $285 
LATTICE "C" Compiler ............. — Rin $299 
MICROSOFT Complete Line ............... 32% OFF 
SUPERSOFT FORTRAN PC/MSDOS ........... $199 
AMERICAN TRAINING INT'L TUTORIALS .. 36% OFF 
BORLAND PC SIDEKICK (Unprotected) ......... $54 
BORLAND PC SUPERKEY (Unprotected)........ $41 


BORLAND PC TURBO GRAPHIX TOOLBOX..... $35 


BORLAND PC TURBOTOOLBOX.,............. $35 
BORLAND PC TURBO TUTOR....... tev were voces 842 
FOX & GELLER QUICKCODE For dBASE 2..... $187 
FOX & GELLER dGRAPH For dBASE 2......... $187 
FOX & GELLER dUTIL For dBASE 2..... Зан а $63 
FOX & GELLER QUICK SCREEN For dBASE 2... $94 


FOX & GELLER PC GRAFOX BUS. GRAPHICS . $159 
FOX & GELLER PC QUICKREPORT Ill ......... $187 


Data Bases & Spreadsheets 


ASHTON-TATEALL PRODUCTS ....... 2... 32% OFF 
DATAFLEX FILE/RECORD Locking Multi-User . CALL 


MDBS Knowledgeman CP/MB6 8" .............. $295 
MICROPRO REPORT STAR ................ .... $119 
MICROPRO INFO ST AR/18 Bit............. .-.. $239 
MICRORIM R: BASE 5000............... ....... 9439 
РИО РШЕ НЕР, ес,,.5....22.> mms o ,. CALL 
SORCIM Supercaic-3 Beer Than 1-2-3!!....... $195 


Communications. Brograms 


CROSS TALK Ж ss duncan РҮ. $125 


LABS MITE / MITE PLUS ...... $135/$150 
WOOLEMOVE-IT PC-PC Ы ен жы „++... 895 


Modems 


PROMETHEUS PROMODEM 1200 Hayes Compatible 
wi Built-in PWR Supply-RS232 Stand Alone Unit $289 
OPTIONS FOR PROMODEM 1200 ARE: 
COMMUNICATIONS PROC BUFFER 2К-512К... 


CALL 5128 НАМ tot Communications Butfer........... $49 
= ALPHA NUMERIC DISPLAY... |. гаФ-е«ееееәзееоеге $75 
` PROMETHEUS 1200A Apple ll, nn tie Card w/Terminal 


Software in Я ———— ee -o 

gy Back ..... $139 
PROMETHEUS 32008 For PC'S with b pue ... $249 
PROMETHEUS ip i Alone MAC Modem with 
Cable and Communications Software ........... $949 
HAVES SMART MODEM 1200 Й5-232 .......... $499 
HAYES SMART MODEM 2400 Universal ........ $859 
U.8. ROBOTICS PASSWORD 1200 ............. $209 
U.8. ROBOTICS AUTO DIAL 212A ..,.......... $909 
U.S. ROBOTICS PC/XT MODEM with TELPAC.. $199 
U.S. ROBOTICS PC MULTI-MODEM with Clk-Cal., 
Вай. Back-up, PRT Port, 256K RAM Telpac ..... 6396 


ee asns: . +n 


0.8. ROBOTICS MULTILINK/COURIER 200 $435 
Hobby Corner 

SOLD “AS IS" WITH NO RETURNS ............. 
AMPRO "LITTLE BOARD" (The Original) ....... $259 
APPLE ПІ INTEGER BASIC CARD ............... $59 
pc od do  ÉQ"——» $149 
ОН! б$Х-80............ € ВБ шоке панаа #% 4 $39 
UM PASCALIMT E. . eroeececes £t оты ааа о а wets $175 
ELECTROLOGICS QUASI-DISK 2/4Mb CP/M80 RAM 
DISK with Battery Back-Up ............ $1,695/$3,095 


HEURISTICS SPEECH LAB For Speech Recognition95 


IMSAI Р/О6-6 Kit 2 Sets of 24 PROG. I/O Lines . $149 
IMSAI М/О KIT (Assembled) 2 PAR & 1 SER..... $69 
MICROPRO CaicStar 1.20 8" СР/М.............. $79 
MICROPRO Super Sort 1.60 8" CP/M ........... $140 
MORROW DJDMA-3A with Software............ $195 
MORROW HDCA-3 8 ог 14" SA4008 H.D.C...... $195 
MORROW МР280 REV. 2 w/ Documentation .... $195 
NORTH STAR FLOATING POINT BOARD ...... $169 
NOVATION SMART САТ 212 .................. $239 
PARA DYNAMICS 2508D Like 3510 w/ 8 Slots .. $395 


PRAGMATIC DESIGNS PD20MS 8" FUJITSU 20Mb 
Н.О. Subsystem For CompuPro System. ...... $2,495 
PROTEUS ENGINEERING "WRITE" W.P. CP/M B" $50 
5.0.5. MPU 100 280 CPU Kit................. ... $89 
S.D.S. E-PROM BOARD #27007 КЇ .............. 
SMS STATIC RAM 64K For N.S. Horiz., Etc. .... $149 
ТЕ! TFD-O Cabinet For 3 STD 5'4" FLY DRVS... 


$195 | 


й 


ee ee” he eee || | CORPORATE 


TOLL FREE OUR POLICY 


eSurcharge for VISA or Mastercard. 


*Pricing subject to change without notice. 
CA Residents 7 1 4-558-8 8 1 3 eACP Retail Store pricing may vary. Not responsible for typos. 


vason PRICE BREAKTHRU 


At these prices you would expect a 

к Taiwan clone. We are offering the 
PROVEN best ІВМ PC/XT& compatible 
SUPERIOR available in the market today. Com- 
TO ІВМ XT 53% pare the features and you won't 
believe the price! 


ADVANCED PC/XT 


NEW $ 00 
"7502: 
PRICE! PRICE 


| | ACP has sold over 2,000 of this system 
WI to major customers including Rockwell 
“ла ا‎ Int'l, Hughes Aircraft and Emulex Corp. 
See for yourself why these customers 
prefer the Advanced XT over the IBM XT. 


(Рио » Gysiem 8) 
BASE PRICE INCLUDES: SYSTEM 1 CPU w/(2) Floppys, Keyboard, Mouse, 11 
e (1) 360K DS/DD Floppy Disk Mouse Software & Gm Mon w/TIt Swiv Base. $ 90.00 


• 256K RAM Expandable to 640K on SYSTEM 2 | Same as System 1 with RGB Color Monitor 1399.00 
the Motherboard (256K chips) and Tilt Swivel Base $ ‹ 


* Gn Board Serial Par. FREE ати al | $1380.00 
: m 5 "HER CASA pi ды SYSTEM 4 | Same as System 3 with 20Mb $1 699.00 
SO are ee | қатыр ШИГЫ: ена aoa ннен sai 
ce, Mn eas Supply SYSTEM 6| олоти в Suva base | $1799.00 
: VLSI Отеш Design | SYSTEM T Rae me anase | $1849.00 
> UL Apbroved/FCO Approved | SYSTEM В| ТАРАНЫ Monier ЕТТІ 


UNBUNDLED ADVANCED PC/XT COMPONENT PRICING (ACP recommends using ali Advanced Components in upgrading your PC) 


es mm ss es i i А mm ct ee ee сес‏ یک س سا لت ل س ل س س اا 


GPU Base Unit................. $750.00 1200 Baud Modem Short Card, SGW MEE LL euin $15.00 
eKeyboard w/Mouse & Software.... 149.95 Hayes Compatible w/Software.. ..$179.95 ^ GEM by Digital Research....,..... 29.95 
«RGB Color Моп w/Tit Swiv Base... 395.00 «6 Slot Expansion Chassis. ........ 399.00 eMaintenance Manual. .....,....... 50.00 
eGm Comp. Mon w/TIt Swiv Base.. 199.00 °10Mb (gray) Upgrade w/Contr'l.... 399.00 eTechnical Reference Manual ...... 50.00 
«СО 80 x 25 Display....... 4-... 299.00 *20МЫ (gray) Upgrade w/Contr'l.... 599.00 
eGreen Monochrome Monitor...... 149.00 *360K (gray) 05/00 Floppy Disk,., 129.00 
ТТ *Heres Text Mono Card........... 149.00 РС DOS 21................... 65.00 SYSTEM SPECIALS 
"ug e256K Upgrade (Installed). ..,..... 59.95 PC Works 1.15 (Touchstone) eSys 5 w/Diablo 620 Serial. . ..... $1849.00 
EN э8087-2 Co-processor............ 129.95 Regular Figo... „еее 49.95 . eSys 6 w/Diablo 620 Serial....... 2099.00 
да 
СТІП DIABLO 620 DAISYWHEEL PRINTER тһе Finest Letter Quality 
— Printer at a Spectacular Price. 
аш) We have sold 100075. You can 
Em wi have a spare at this price. 
— 620 Serial........ List 1495 ACP $395.00 
ей 620 API......... List 1695 АСР 445.00 
үш G20 UR. ees List 1695 ACP 495.00 


F-21 Sheet Feeder. List 895 ACP 249.00 
620 Tractor...... List 395 ACP 99.00 


on 
ГГ | BET Саше.................... 
u- 
"us 
BH ІВМ PC/XT& of ІВМ 
жам БИБИБЕИБИБЕРЕШЕШШЕЕ 
"ET HSS EINER 
шай ELLELE | 
ae mu 
LL. "m 
uw ХШ 
иш m | 
ae ЫА T 

LT. 


LITTEPEFIT3 


4 eVolume purchasing agreements available. a 
- - *Orders subject to availablity. “Supply limited on certain items. ee 


іште 9999 Upgrade 9099 


(1 Year Warranty) 


Qty. 1 Qty. 6 


SA712 10 Mb $229 $219 


ST225 20 Mb $369 $349 
Westem Digital Cont $195 $175 


% 95 
26 SET ОҒ (9) 256K RAMS 


$5.95 4128 PIGGYBACK RAM 


1200 Baud Hayes" Comp. Modem 
Shor Card by U.S. Robotics with 
Telpac | Software. 


List $499 acp..$179.00 


$159.00 


20Mb Tape Back-up 


Archive, #1 in 
tape back-up 
technology. 


External Box w/Power Supply 
Great for adding Hard Disk to your PC. 


Same as photo.......... $179.00 


DIABLO/HONEYWELL 

P-11 100cps, parallel $129.95 
S-11 100cps, serial 139.95 
P-31 100cps, par, wide 249.95 
S-31 100cps, ser, wide 269.95 
P-32 150cps, par, NLQ 299.95 


CANNON/USA 
PW-1080A 165cps, parallel $169.95 
PW-1156A 165cps, par, wide 199.95 


Appla or Compatible 


your computar System. We sinckover 15 
ferant configurations. 

АВ Switch (Cantronies) 

AB Switch (0025) 


UPS-PC 200 Waits $277.00 
UPS-XT300 Watts 419.00 
UPS.AT 800 Watts 738 00 


AS PRINTER SWITCH 


An AB Switch atows use ol Two premera with 


$58.00 
59.00 


COLOR VIDEO CARDS 


Plantronics Calor Ptus $375.00 
Ш au ІВМ Color Card 227.00 
IBM Mono Card wiparaltet 219.00 
LL STB Graphics Plus 389.00 
шеші Paradisa Muilidisplay Card 345.00 
Everex Graphics Edga 345.00 


SPECIAL BUY 


Sharp 12" Color AGB Monitor 


List $499.00 


ACP $248.95 


DRIVE CABINETS 


IBM Style Hard Disk with power 


supply and fan 


Dual Hard Diak wipower sup & tun 
Full Haight vertical mount 


Dual 84" 


Dual gys’ Full Height horizontal mount 
Dual 5v4'* Thintine w/power sup А fen 
Singla 5%" Full Height wipower sup 8 fan56.00 
Single 5+4" Thinline wipower sup 8 fen 


PERSYST CARDS 


Pars&yst Mano Combo — NEW! 
Parays! Calor Combo — NEW! 


Persyst Bob Boarb 


Parsyst Shortpott Calor 


Persy*! Mini Mono 


Persys! + Time Spectrum wi64K 
Persys! 192K Rainbow DEC Card 


MOOEM SPECIAL 
Hayes Émermodem Compatible 
1200 B. External. Sold tor $399 


$199.00 


$179.00 
295.00 
85.00 
99.00 
60.00 


60.00 


$335.00 
335.00 
445.00 
Call 
Сан 
179.95 
149.95 


=H INTERSIL STD-BUS BOARDS TRANSISTORS/DIODES 
LIST ACP | PN2222A 7131.00 {292904 114$1.00 
ami 15B3100 ZeüCPU $200 $69.95 | PN2389A 541.00 |2N3906 1111.00 
1583101 Z80 Univ. CPU 200 69.95 | pNoig 3/1.00 [TIP29A 2/1.00 
тік 1583110 8065 CPU 200 79.95 | 2N2218A .45 ÍTIP30A 211.00 
1583216 16K CMOS RAM аю 99.95 | 2N2219A 45 |ТІРЗЗА 21.25 
ا‎ © | ISB3218 16K Static RAM 200 3995 | 2N2905 45 [TiP32A 27.25 
15803220 16K CMOS RAM 750 119.95 À 22907 .25 HNA14B 25/1,00 
M x In 1883330 280 PIO (D mating) 210 49.95 | 23055 ‘69 HN?51 5/1.00 
1583331 Universal PIO 210 49.95 | 2N3565 41.00 |1N4002 1211.00 
we 1583340 Opto Para. input 300 119.85 | 2N3636 411.00 [794004 10/1.00 
ШЕШ 1503400 Fioppy Controttar 215 79.95 2N3772 1.89 ҰМРО2232 1.49 
1582410 SASI (DMA) WINI tnter. 255 99.95 
@ р T 1583500 Triac 215 99.95 OPTO ISOLATORS 
ISB3510 Оріолво Input 270 115.95 
1583520 SPST Relay 150 6995 | МСТ-2 $ 59|4N33 s 858 
Ен Ш | 1583521 ОРОТ Relay 190 8595 | МСТ-8 1.38 | N35 125 
I5B3600 Arithmetic 375 149.95 | МСТ-88 55 |4N37 1.25 
Á 1583610 EPROM Programar 260 79,95 | МСА-255 ل‎ eei = 
1583700 Sync/Async 245 89.95 | 4426 BS |Ti LT? 78 
a 1583711 Univ, Sync/Async 245 6995 | 4М27 63 3 = 
a6 Bi 1583720 ВЕМОАС5 315 149.95 4N28 88 14N25 511.00 
I883830 12 Bit A/D 720 269.95 LED LAMPS 
ІІ! CAPACITORS so — 100 
PL ШІ .OuF DISC BYPASS CAPACITOR — 100/55.50 | Jumbo Red $ 09 3.06 
| .1 uF DISC BYPASS CAPACITOR — 100/650 | Jumbo Green 42 45 
EN ні ОР MONOLITHIC CAPACITOR — 100/1,.25 | Jumbo Yellow 4% 45 
Л UF MONOLITHIC CAPACITOR — 1001425 | Mini Size Red 10 09 
ШЕШІ Mini 5126 Green 19 16 
| CORCOM EMI FILTER Mini Size Yellow 79 18 
ГТ STD CORCOM 3 Conductor Filter $4.50 SPECIAL VALUES! 
Оте Card for above — 6 icol 1.49 
Seite ox às | McMearos eprom 3953 
Lina Card 3 Conductor — 6 toot 95 ша 
ШЕШІ 3 DB-25P Male 10/17.50 
08-255 Female 10/19.35 
MUFFIN FANS 2732A-2 10129.95 
Over 10,000 In Slock 27180C-450m8 10/24.50 
Torin 3" ТА:300 Fan NEW! $9.95 | | 2784-450т5 10/29.95 


Torin 4.66" Muthn Fan 
12VDC Fan 

Finger Guards абд 
Power Cords add 


NEW! 12.95 
NEW! 1495 
1.49 
1.48 


CALL ACP FOR ALL YOUR 
VOLUME IC REQUIREMENTS 


| 1 IC SOGKETS EDGE CONNECTORS 
188 100 
EN wi OLDER "8 100 | 5.0057 $3.95 $325 
| 8РабтАР $ 13 510 a 2 ae 
14 Pia Stap 8 f Û 37 а 5: 
E ү 44 Pin ST 275 280 
16 Pin STP — .17 12 i 
44 Pin WN 4.75 425 
18 Pin STILP 20 AT 
72Pin8T 650 6.10 
fona n | 725 6896 
22PinSTAP 28 27 i A 
24 Pin STALP 29 27 d 
28PinSTAP — .38 32 D ишнен 25 
E. e^ ШАР 45 36 | 0255 (Femate $310 5290 
40 Pin STIL 48 42 | DB25P{Male) 240 229 
Ва Pin STA.P 3.95 3.25 Hood $1.25 Mig HAY 5 99 
WIREWRAP (GOLD) +993 100 | DE975 (Famate) $595 $575 
В Pin WW 5.48 5 40 | DE37P (Male) 525 510 
14 Pin WW, ‚82 .49 Hood $1.75 Mig HAWS 09 
18 Pin WWI — .85 55 | 00505 (Female) $8.05 $6.85 
18 Pin WWI 88 77 | DDSOP (Maie) 600 575 
20Pin WW/3L 99 98 Hood $3.25 Mig HW $ .99 
a БЛ je = 548 (OTHER STYLES IN CATALOG) 
28 Pin WW/3L $4 — 1.38 CENTRONICS 
40 Pin WW/3L 1.69 — 175 d as En Mala TR 
in Female 
TEXTOOL/ZIF ZERO INSERTION Solder 38 Pin Male 749 
16 Pin $6.75 24 Pin 57.45  28Pin$8.95 | Solder 36Pin Female 6.95 


(We Stock АП Types of Sockets) (CALL TOLL FREE FOR IDC's) 


IDC CONNECTORS 
NUMBER OF уу 


мене |, 20 26‏ سیت 
Solder Header bes | fea ies [eo [eos‏ 
TTS Т NEN Ec EAE]‏ 
TTC LIN ES EIE EE‏ 


шезше [mm [- [eene en [rns 
ET [me [170] 262020] ao ss 
үчтөн» oen pun ems [em em ese 
ГИ [osu [roo fre [aro eo sev 


NOTE: To order insert number ot contacts in place of xx in ACP part number. 
ORDER QUANTITY OF 50pce (mixed) AND TAKE AN ADDITTIONAL 10% OFF. 


EPSON PRINTERS 


PRINTER SPECIALS 
| FX-85 (160cps) 


LM $369.00 Toshiba 1340.........5299.00 
FX-185 (160cps).......515.00 Toshiba 341. ..949.00 

| | | | LX-80 (100 срз)........ 245.00 Toshiba 351.......... 1099.00 
| | П 10-1500 (біш. 898.00 Star SG-10. ....... .., 239.00 
ERI PX BOS usine sus .339.00 Brother 1509.....4.....399.00 


DID YOU GET OUR FLYER 


UPS POWER SUPPLY 


Back Up Powar for your ІНІМ, 


IF NOT... 
CALL & GET ON 
OUR MAIL LIST 


6800 
66000 $18.85 | 6910 $285 | e850 $ 325 
69000110 38.95 | 6820 3.75 | 8852 5.85 
6600 2.90 8621 230 | 6860 7.80 
GBü2 . 7.75 | 6826 14.50 | 8875 6.75 
5203 1806 | 6840 1275 | вава 220 
6805E 8.50 | 6845 11.85 68047 2245 
6500 
6502 95450 6504 $8.75 6522 35.25 
85004 8.90 6507 8.75 8532 8.50 
65028 9.50 6520 425 8551 11,50 
8000 
8095 $575 824 $ 375 8258 $ 675 
8039 575 8216 3.95 8271 6B.95 
BO80A 295 8224 220 8275 26.95 
BORSA 4.90 8228 1.95 8279 8.75 
BDCBSA 9.95 B226 340 8282 8.25 
8088 2450 8237 13.75 6263 6.25 
6087.2 129.95 8237.5 15.85 8284 5.50 
8088 17.50 8238 425 8286 8.45 
goga 88 85 8243 395 8287 6.45 
8155 8.75 8250 10.50 8288 11,95 
8158 8.75 8251 425 8289 4495 
8185 2695 8251A 5.95 8292 12.95 
8202 2395 8253 8.75 8741 27.95 
8203 37.85 8255 4.25 87484 24.50 
8205 325 8255A 545 8748 24,50 
ar ім 8257 575 MA 234485 
7.80 
25MHz  "A"AÜMHz "В" Б.ОМН: 
Z80-CPU 2.25 ЕЗ Er 
Z80-CTC 2.50 3.75 9.25 
ZB0.DART 7.50 8,50 17.85 
280.DMA 5% 8.86 17,85 
290-РІО 2. 340 9.50 
260-510/0 + 8.50 8.50 22.95 
780-5041 8.50 9.50 - 
280-5102 6.50 9.50 22.95 
230-SID/9 8.50 8.50 ~ 
25030 $34.55 Iko th mic қом 
20530 3495 e x mh пы 
DISK CONTROLLERS 
uPD765 $995 1797 $2195 6643 $26.95 
1771 15.95 279! 2295 8272 19.95 
1791 22.75 2793 32.95 1691 6 85 
1703 21.50 2795 3285 2143 6.86 
1795 2150 2797 27.95 9218 ш 
CRT CONTROLLERS 
6845 $11.95 | 8275 $2850 | ТМ59918 33950 
88845 1785 | 7220 34,35 | 8350 39.95 
6047 11.50 | 5027 17.95 | 6545 14.95 
46505 1475 | 5037 2195 | 6002 19.95 
68047 19.50 | NEC?7220Graphics 34.05 
UARTSIUSARTS 
18028 $395 | 2350 $4.95 | #4803 5 8.75 
1013A 395 | 8250 w.50 | ТМ55501 14.95 
1015A 6.75 ! IM6402 7.75 | 2851 8.95 
EPROMS 
1702 (1т5) $390 | 2732A4 (450n5) 5 4.50 
2708 (450nS) 365 | 27324 (250n5) 6.95 
2758 (5V) 550 | 273242 (20045) 8.95 
2716 (450nS) 1.85 | 2764 (450nS) 195 
2716 (350nS) 3.85 | 2764 (25005) 2.95 
2518 (5V) 295 | 2784 (200л5) 495 
TMS2716 7.50 | ТМ52584 (450nS) 9.95 
TMS2532 5.60 | MCM68764 (45015) 19.95 
2732 (450nS) 1.95 | МСМ68766(350п5) 21.95 
2732 (250nS) 2.85 | 27128-3 (300nS) 9,50 
2732 (200n5) 495 | 27128 (250nS) 15.85 
CMOS EPROMS | CH $5.95 
27C18 тм 6.95 
STATIC RAMS 
2101 (450n5) $1.89 | MK4118 $4.95 
21L02 (450n8) .99 | ТММ2016-2 (200n8) 3.10 
2102-1 (450n5) 78 | TMM2018-15 (150n) 395 
21.02-2 (250nS) 1.39 | TMM2016-1 (100n5) 3.00 
2111 (450n5) 2.75 | HM611GP-4 (200п5) 475 
2112 (450nS) 2.75 | HM6116P-3 (150n5) 325 
2114 (45005) 1.45 819.50 | HM5116P-2 (120nS) 5.75 
2114L-4 (450n) 1.69 6/12 50 | HMG6116LP-4(LP} 3.60 
21141.-3 (3009) 1788/41330 | НМӨТЕІР-3 (LP) 3.95 
2114L-2 (200m) 1.69 613.00 | HM6II6LP-2 (LP) 3.95 
2147 (55nS) 450 | z6132 (30005) 32.85 
4044-4(450n8) 3.25 | HM6284P-15 (150) 14.95 
4044-3 (300nS) 3.75 | НМ62641Р.15 (LP) 16.95 
4044-2 (200nS) 435 | 745109 (3505) 1.55 
UPD410{100nS) 3.75 | 93415 (50nS) 3.95 
§101 (CMOS) 350 | 93425 (50nS) 3.95 
DYNAMIC RAMS 
4027 (250n5) $ .99 | ТМ54416 (20005) 56.85 
1103 (30015) 178 | TMS44164150n8) 7,75 
4116H-2(150nS) 85 | 41258150 (150n) 2.75 
4115N-3 (200n8) .86 | 41256-200 (2000) 2.75 
4118N-4 (250n5) 48 | TMS4050(300nS) 1.85 
4164N-150 (150n) 847.05 | ТМ54060 (20015) 1.85 
4164N-200 (200n) 9/7.50 | ММ5280 (300nS) 185 
4164N-120(120r5) 2.85 | UPD411 (30015) 1.05 
TM54164 (15015) 295l MM5296 (250nS) 1.85 


DISK SPECIAL (вм PC р5рр) 


“IBM PCS" 
DpSipo 


534" DISKETTES 


* Hub 


Rings 


r Мг 


VERBATIM 525-01 55/00 


VERBATIM 550-01 05/00 (IBM) 


MAXELL MD-1 55/00 (An) 
MAXELL MD-2 DS/DD (SM) 
MAXELL DISKS for AT (9611) 
DYSAN 10410 SS/DD (Ail) 
DYSAN 104/20 DS/DD (ІВМ) 


АСР SS/DD (Ail) 
АСР 05/00 (ІВМ) 
334" DISKETTES 


VERBATIM 314" MF350 (MAC) 
MAXELL J" MICRODISK (MAC) 


а" DISKETTES 


VERBATIM 8" SS/DD 
VERBATIM 8“ 05/00 


OYSAN Ө" 55/00 
DYSAN 6" DSrDD 


54” DISK 
TUS 


2%” DISK 
TUB 


WOW! 
Tyvac Cover Supply Limited 


1 Вох 10 Box 
$2295 $19.95 
2795 2495 
1995 17.95 
2485 22.95 
4695 43.95 
2795 25.95 
34.95 31.95 
14.45 12.45 
1785 МАҢ 
3200 29.00 
3300 31.00 
2895 26.95 
38.5 38.95 
3285 3095 
47.85 
HEAD CLEANING 
KIT—5%4"" or 
$9.95 


“аР 1.0.‏ 0-7 کا 
Мы ШЕШІ Е | Hel‏ 
"A S> BENE" "P ч ч. "Z4 ШШЕ‏ 

РАР 


CMOS 


4000 $ .26 4059 $7.90 (4505 855 
4001 22 4060 “85 146506 1.10 
4002 22 066 .33 |4507 130 
4006 79 4088 28 |4508 180 
4007 22 4070 35 [450 79 
4D08 95 4071 28 [45и 79 
4009 39 4072 26 |4512 29 
4010 39 4073 28 [4514 1.18 
40M 24 4075.28 |4515 1.78 
4012 24 4076 75 [4518 1.13 
4013 .35 4977 .35 |4518 85 
4014 75 4078 .35 {4520 m 
ans 39 аов: 28 |4556 85 
4018 35 4082 25 |4558 85 
4017 88 4085 95 |4586 1.35 
4018 78 4088 5 |9098 150 
4019 38 093 .45 |80С97 49 
4020 68 O94 2.95 |MC14408 12.95 
4021 69 098 190 |МС14409 12.95 
4022 69 092 185 |MC14410 9.95 
4023 25 4501 6a |MCM4n 1195 
4024 59 4502 . 95 |МСї4412 12.85 
4025 25 4503 49 |MCi4419 455 
4027 .45 CALL FOR 74HC 
74C00 
74000 $.28 | 74С74 $.65 | 74С161 31.15 |74C373 $2.95 
74С02 .29|74CB5 1.09 | 74C175 1.15 |74C374 2.35 
74С04 29 |74С90 115 | 74С240 1,88 |74С901 59 
74СОВ .35 |74С93 115 | 740244 1,69 174С922 4.45 
74С10 35 | MORE 74C IN STOCK— ALSO IN CATALOG 
LINEAR 
LMTOBAH 53.95 | NESSO %245 | LM3909 98 
LM300H 98 | N€592 270 | LM3914 9255 
LM30IN — .35 | LM709N 55 | LM3915 255 
LM304H 189 | LM709H 1.90 | LM3916 2.95 
LM30SH 56 | LM710 88 | MC4024 275 
LM308H — 475 | LM7:! 75 | MC4044 435 
LM307N до імпе 395 | AC4131 375 
LM308CN 65 | ім72299 55 | AC43 109 
LM310CN 185 | Lw722H.— 75 | АСаѕт 375 
LM3IICN вг | LM733 Өн | САЗ023 275 
LM312H 175 | шатаа 145 | cama 125 
LM3IBCN 1.45 | LMZ4ICN зз | CA3048 125 
LM31@H 1565 | LMz4tH о | caosa 285 
LM3igN — 1.19 | LMz4:N. 28 | CA3060 285 
LM320 (ses УАз) | 1М747 8: BS 169 
LM324N 55 | LM748 55 | сАзово 1.10 
LM339N es | СМ101а 115 | СА: 180 
LM340isee VRa) | 1М1303 1.90 | CA3082 160 
LM348N ,85 LM1310 1.45 CA3083 1.55 
LM358CN 65 | MC1330 165 | Casos 480 
LM358 175 | MCi349 185 | САЗ088 2.95 
LM360N 295 | МС1350 1.15 | CA3098 245 
LM370N 485 | МС1358 165 | cazo 129 
UM373N 395 | MC1972 875 | CA3MO 115 
LM376N 375 |1М 155 | САЗЫН 1,79 
LM377N 190 | LMISSGH 299 | CA3160 149 
LM380CN 45 | Lmaoo 235 | 1М13060 1.25 
LM380N 105 | ІМІ8І2 вело | 1М136800: 1.45 
LM36IN 1.59 | LMtaao 3.40 | LM13700 145 
LM382N 135 | LMia7i — 545 | 15347 219 
LM3e3N 195 | 1М1872 545 | LF351 50 
LM384N 175 | імел 320 | 1353 99 
LM38eN вә | LM1889 — 190 | LF355 — 110 
LM387N 129 | LM1698 170 | LF355 100 
LM3eeN 115 | ULN200! 185 | Leas? — 139 
LM392N вә | uLN2003 1.49 | TLO7ICP 79 
LM723N ав | XRe208 375 | TLOT2CP 126 
LM722H 56 | хо” 2390 | TLO7ACN 1.90 
NES31 285 | Х82208 2401 TLOBICP 59 
МЕ555 35 | xR2211 275 | TLOG4CN 190 
МЕ556 85 | LM2077P 2,00 | TLaps — 4.10 
NESSG 1.49 | LM2078P 2.25 | 71498 165 
MES6! 2350 | LM2900 — 83 | TL497 320 
NE564 205 | LM290! 99 | MC3423 149 
(М585 85 | LM2903 498 | МСзаєз 495 
LMSES 145 | LM2907 245 | МС3458 129 
(М567 ав | 1М2917 285 | MC3459 375 
NE570 385 | LM3900 55 | MC3489 526 
NES 2.90 Í Masos va& | МС3470 7.95 
VOLTAGE REGULATORS 

7805Т Also 7805K Ақа 

8 12, 16, 24у ...б9 | 12 15, pav... 1.09 
7OL05, 12, 15V ....... 65 | 70105, 12, 15V . . 276 
ТЮС: .... ве | LM309K.. — . ... 1.28 
78MG/79MQ ...... 149 | LM3I7HIK. ..... 125/3.85 
7BHOSKC. . ..B75 | LM323K. .... ..... 4.85 
7605K Ано LM337K .. ....... 3.75 

12, 15. ау. .1.29 | uaaa.. ......... 875 
7905Т Alan LM350T.. ...... 4.55 

8, 12, 15. 24v... 79 | імззақ 4% 

SPECIAL PURPOSE CHIPS 
МСз4411 511.50 | 5804 51125 | 05HDO — 3 925 
BR1941 11.50 | 5532 3.75 | 78477 375 
34702 1250 | AYS2376 11.50 | 78468 575 
S018 14.95 | Av53800 11.50 | 78489 8.75 
8116 10.50 | 25130010. 8% | AY3ag10 — 7.95 
5307 10.50 | 2513-002. 8.50 | Av369:2 7.95 
MC4024 375 | UPD720: 27.95 | 89263 28,95 
воза 375 | 3341 450 | vorax 39.95 
5389 350 | 11090 13.25 | Digteikar 3495 
58187 1225 | MCi5906 295 | 1М138004 1.95 
6Р1000 Speech 9.95 ТА!863 5У UART 5425 
DATA AQUISITION 

ADCOSDO $14.95 ADCOB!7 $9.75 1406L6 $1.95 
ADCOBO4 345 | OACOB00 4.75 | 14008 205 
ОАСОВОБ 1.90 | OACOBDS 285 | DACIOD 7.95 
АПС0809 445 | DACIO20 7,95 | DACOB 7.95 
ADCOB!B8 14.25 | OAC1022 565 | DACO! 4.85 
ADTS23NN 199 | LF353N 199 | LF1320!N 1.89 


EXPANSION MEMORY 
64K UPGRADE (set of 9) $7.95 


256K RAMS (se of 9) $26.95 
CABLES/ACCESSORIES 

IBM PARALLEL (Shigided) $19.95 

(ВМ SERIAL (Bhielded) Lr 

KEYBOARD EXTENSION аж 

AS232 GENDER CHANGER Mate-Maia аш 


В5232 GENDER CHANGER Famale-Fema'!a 9. 
NULL MODEM AOAPTOR 


нақ DRIVE SPECIALS 
Toshiba NDO4D DS/DO ІВМ.,,, 


.. $89.50 

Toshiba NDO4E-G for "АТ"... „„„... 99.50 

Toshiba NDOSDE-G 1.2Mb for “AT" 149.50 
ALL WITH MOUNTING KIT 


External 


JANUARY SPECIALS 


(SUPPLY LIMITED) 


From AMPEX 


Adaptor). 
Reg Retail $1495 


MODEL 227 20Mb w/TAPE 

Complete Subsystem with 20Mb Hard Disk 
and High Speed Tape Back-up. Requires 
Host Adaptor at $149.95. 
Reg Retail $2995 


SUPER NUMERIC KEYPAD 
Manufactured by Keytronics, We have sold 
1000's of these. 
Reg Retail $99 


ALL NEW FACTORY BOX 
with 1 Year Warranty! 


MODEL 127 20Mb HARD DISK 


Unit with Controller Built-in. 
Available with Host Adaptor for IBM-PC, 
IBM-XT or Apple ІІ (Add $149.95 for Host 


ACP $499.00 


ACP $1399.00 


ACP $29.95 
or 6 for 24.95 ea 


7400 
7400 5 .184,7448 5 56 174122 5 45 |74176 5 98 TII] 
| 7401 лв [7447 B5 |74125  42|7417 488 
7402 че |74«& 88 |74128 44|74178 1.34 SESH 
[оз ле [7450 19474920 9 [74160 75 
7404 ле |745. 19 [74132 45 [74181 175 EBEN 
745 237453 1974036 7,75 |74182 115 
а rus e erem zm | | | | | 
7407 49j 7459 25 |74142 2.05 |74185 2.25 
7406 2417460 37 | 74143 зто 74190 87 BEEN 
7400 лә |7470 28|тама 2р5 |татәт 87 
740 19017472 29 |74145 59 [74192 87 EDEP 
талл 24 17477 337447 1.49 |7483 67 
7412 358704 за |74345 1.19 |74194 87 ЕЕЕ 
7413 3417475 38 |7450 1.09 [74105 67 
wu [в а тиот 5 таа 75 | | | | | 
7416 48|7474 «480974182 .67 [74197 — 26 
та alza airas ealas us | | | | | 
7420 18|7482 95 [74154 1,16 |74198 115 
7421 35 |7489 4507455 Бә [74221 1.19 FEET 
7422 45|745 5574506 5974251 75 TEE 
7423 50| 7496 35 |74157  .58|74273 185 
7425 2917488  1.85|z4w8 1.65 [74275 168 г | 
7426 29 |7490 34 [74158 158 |74279 75 a ажа 
7427 25|741 05 [74160 .79 |74283 140 [ГЇ 
7426 ‚55 | 7492 85174181 8574284 2.90 
7430 .18 | 7493 15174182  .89|74285 2.50 
7432 28 | 7434 85174183 69 |74290 149 BETTE 
7437 .25 | 7495 50|74184  .69|7429B 1.49 BB E 
7438 29 |7496 59 |74165  .59|74365 55 
7439 .58|7497 270|7446 B5 |7438  .55 au EST 
7440 — .18|74100 1.50 |74187 275 | 74367 55 м 
7441 75 |74107 24|та00 125 |74388 55 жт 
7442 45 |74109 37 |74172 47574390 1.45 
маз 115 |74110 1.45 |74173 8974393 133 "apa 
7444 1.15 |74121  .29|74174 .88|74490 2.25 
7445 68|74122  44|741755 68 ШИЕ 

741500 ТЕН 
741500 % 15 7405113 $ 36 } 74.5247 3.74 
74601 ,5 | 74.5114 .38 | 7415248 96 ERE 
74802 — 15 | 7415122 45 | 74,5249 98 
741503 16 | 7415123 46 |7415251 59 шығ 
741,504 24 | 74451240 2,75 | 7415253 188 
741505 25 | 7415126 49 | 7415257 59 ERN 
74L508 27 | 7415129 9 | 7415258 58 
74,509 28 | 7415122 58 [7405259 2.55 наш 
74450 25 | 7445138 39 | 7415260 159 
741511 за | 74,8138 59 | 7415251 249 ЕСІ 
74,512 33 | 7415135 .59 | 7415268 55 
745121 39 |74545 1.19 | 745222 145 BEN 
74514 — 59|74.SMB 1238 | 745275 229 қ 
744518 71 | 7415151 56 | 745279 58 ЕБЕ 
746500 28 | 7416153 55 | 7415283 68 
748521 29} 7405154 148 | 7415290 за “т. 
74522 29 | 7415155 вз | 7418293 ла oar 
744325 — 25 | 74L5:58 (89 | 7415255 98 Е 
744527 78 | 7415157 69 | 7415288 „BA 
74.928 — 29|745158 9 |7532 175 Baan 
74LS30 25 | 745160 е | 7415347 1.96 
74.834 33 | 7acstat 69 |74458 1р5 TERE 
74LS33 53 | 745102 ве | 74,5352 1.5 cna 
74457 35 | 74.5163 eg | 7415353 1.29 
74LS38 ,38 | 74,5364 eg | 7415353 1,29 5 
7445420 25 [7445163 90 | 74t S365 AB E! E! 
74LS42 44 | 74LS160 1.90 | 7445365 An 
74,947 74 [74.5165 115 |74L5307 ‚45 ШЕШЕ 
744548 74|74500 115 |7415366 45 
74455) 25 | 7445170 140 | 745373 133 LIII! 
74L85A 29 | 7415173 47 | 745374 1.33 SEBE 
74,655 — 28 | 7415174 87 | 7415275 69 
74,973 39 | 7415175 87 | 7415377 1.38 Ben a 
74454 34 | 74.5191 1,55 | 74.5305 195 
74L875 29 |74519 ‘85 | 7415388 45 EEUE 
744528 39 | 74.5191 185 | 745290 1.35 
744578 39 [7445192 278 | 7445392 1.15 EEEE 
741583 — .59] 7415193 ‚78 | 74,5385 1.15 
74565 69) 74cSws —— .69|74L9299 147 L3 1 
74.866 .28 | 7415186 88 | 744544 295 
744550 54 |74606 79 | 7445688 — 175 ШЕШЕ 
741552: 54 | 7415197 79 | 7405870 2.29 
744593 54 | 74.5221 89 | 81.595 1.45 abu" 
та1595 .75 | 745240 95 | ait 588 1.45 a 
74L896 89 | 74.5242 95 | 81.597 1.45 LIE LÀ 
74,8107 .26 | 7415243 86 | 81.596 1.45 
м vene ARE ИГ 
745112 39 { 7US245 146 | 20152589 2.60 sum 

T4S00/PROMS* 

74500 8.25 ,74574 $.55, 745159 $.90) 745200 $1.18 ЗІЛІ! 
74502 .29|74585 189 | 745150 2.49 | 745250 1.95 
74503 2% |74588 .55 745161 7.09 |745287” 1.95 EPEE 
74504 45 [745112 .55 [745174 1.19] 745288" 1.85 i i 
74505 45174513 55 [745175 1.19 [745372 209 
74608 38745114 55] 745188" 1.48 | 745374 209 EBEN 
74509 .38 | 745124 2.08 | 7451094 1.49 |745387* 1.85 | | 
74510 .25 |745132 1.38 | 745195 1,48 [745471' 5,95 
74514 .39 | 745133 .45 | 745198 1.49 1745872" 4.95 НІНЕ 
74518 .35 | 745134 50 | 745240 1.99 |745473" 4.95 ШЕШЕ 
74520 28 | 745135 Бо | 745241 1.99 |745474" 4.05 
74522 .35 | 745136 1.39 | 745242 1.99 |745475" 495 | 
Ere 35 | 745139 89 | 746243 1.00 1745570" 2.05 EERE 
74832 45| та5135 89745244 1.99 [745571 2.05 
^ Mi Dium infers ass LIJLLI 
74540 29|74515% .92|745253 118 |745672" 4.95 
74561 ,25 | 745153 .99 | 745257 17% [745540 2.49 киеш Е 
74864 ,28 | 745157 .99 | 745258 1.19 | 745941 249 ГІШ! 
74585 .39 CALL FOR 74HC 


ЕРЕ 
Л) 
А 927143 | | | | it | 
HALLLLLILTTI 
в Апа. СА 92705 | | | 


Digital 


17700 Figueroa Street e Carson, California 90248 


| 
ін лл co он mo so — 


SUNRISE COMPUTER 


80 Column 10 Function Keys 
LCD Display / 


DATA PRODUCTS 77 


1200 Baud e Hayes Compatible 


The Eclipse 1200 is the best value we have ever offered in a fully 
Hayes Compatible modem. The unit incorporates status lamps, 
j A mU C a са wo. М speaker; auto dial and many more features into this compact 
жаң ПӘК УСА КА SS Т package. 
ium ытым XO ^—— xe. California Digitalis so comfident of your complete satisfaction that 
E we will allow Tha return of the Eclipse 1200 and apply the full credit 
towards the purchase price of any other modem. 


==% = SUPPORT 


Speaker 


The Xerox Sunrise 1810 is by far the best value we have ever - ш" == 
~ Microphone tor seen in a micro computer. Thisis a self containedbattery and AC کے“‎ 8 P R 0 D U CT S 
Speaker Telephone operated portable. The Sunrise was originally prices at $2995. 
Xerox has since elected to drop the computer from their product | MEMORY & SPECIALTY BOARDS 
| | | ist. California Digital has purchased all the remaining inventory | Twlx-Winchester, floppy and streamer tape 299 
Optional Disk Serial Port and is making the unit available at a fraction of its silia cost! | ASTSixPack64x, сегіз, рагі, соск/са. 229 


f : толи AST Six Packas above bul384k/Byleof тет. 239 
Drive wt — ES This portable features a built іп 80 column liquid crystal display, | AST Advantage 128K " 419 
қадала 64K of memory along with both RF monitor and television out- ASTI/O plus clock/cal..serlal & game port 129 
) i puts. The internal 300/1200 baud modem includes an auto dial | Quadram Quadhoard Il, 6 4K memory a 
Tar ee سے وچ کے‎ — telephone assembly. The units has both centronics parallel and | guanag, QuadLink/Appe tes, 28 
| a serial port programmable to 19,200 baud. The self contained Di тарс Multiluncitinn 219 
Ж | Monitor Output | micro cassette is capable of capturing data from the keyboardas | Titan Tech. PC/Accellertor 499 HARDWARE 
Internal 1200 Centronics well as doubling as anrecorder for dictating messages. heage НАН, een T MA Pai, tape Back-up 1433 
Baud Modem Printer Port Television Output An optional dual floppy disk drive module, pictured above, is GRAPHIC CARDS Microsott Mouse, seria! 5 paletbrush 145 
available for only $219. Also available, for $59 is an BO column Mouse $уйат PC Mouse 149 
printer that mounts in the drive module. The Sunrise features a ed ою Ган ы im кооп: S18 IBN "— in 
Optional Printer /M operating system which allows the operator to use any : l : | ; 
„е^ CP/M program in Xerox 5%” disk format and over 5000 CP/M mun xn pand ات‎ «аан: 1 — — m = 
programs available in public domain. Peacock Color Card, composiU/RGB, printer 139 
- А . Callfornia Comp. SuperVision өре 379 | MicroPro WordStar word processing 179 
, | We have avatable a 15 minute tapeonthe Sunrise Computer. The - MODEMS Ashton Tale Framework, spreadsheet 395 
tape is in VHS format and was produced by Xerox to promote the i теке e “арқ Ashton Tate D/Base l1, DataBase Manager 395 
j um p у р Modtech UltraLink 1200, 202 half duplex 99 | Lotus 1-2-3 spreadsheet & more 299 
computer. California Digital is offerthe promotional tape at$15. Anchor Auto. Signatman МК6. 300 baud. 49 | Symphony by Lotus development 419 
This will be applied towards purchase price of the Sunrise 1810. Promethus 12008 internat 279 | Redwood Dev. Jr. CAD, plotter $5 


1200 BAUD MODEMS 
ІП 


10 MEGABYTE 
WINCHESTER 
HARD DISK DRIVE 


Y m = 


The Universal Data 212A ls manufactured for the mini- 

Com market. This modem is both 300 and 1200 
auto MMC ond quuin cde cler х 

ally priced at $595. NOT Hayes compalibia. 


; 1200 | The UltraLink is a 1200 caud HALF DU- > 
SMARTEAM 1200 


| PLEX bell 202 compatible internal modem y ( 
1.55 card lor the IBM/PC. This иги! operates full 4 
a duplex at 300 baud E 

= The UitraLink adds a voice/dala demen- ] 


Sion to your PC Manutacturers original 
suggested рпсе on this modem 15 $795 
California Digitals price is only 599 


Quantity Two 


t 


The Team 212A offers all the features of the Hayes 
Smart Modem 1200 for a fraction of the pnce Now 15 


y ew س ل‎ d. 1200 baud modem at Five Inch Winchester Disk Drives © Winchester Controllers for IBM/PC ө 
ا اا‎ "НЫ с. ———. RAGES each two+ FALCON FT-HOC halt card : 189 

with fop py controller 
SIGNALMAN MARK Vf [ione т-не. wmsansiamos chio, улоо | SHUGART SATIZ 10 М.Н. 259 239 | NATIONAL COMPUTER S004 15 
Unrversal Data 212LP. 1200 duplex, іле powered UDS2)2LP 12900 „f Meg. OTC 51508Х 159 
Uneversal Data 212A, 300/1200 baud, тацна) — UDS-212A 15900 | SEAGATE 225 20 Meg. У: Ht. 389 359 | OMTI 5510 halt card 189 
Bing a) аср LE. Ureverzal Gaia 103. Р. line powered, auto answer UDS-1YOSLP 29 00 | SEAGATE 4026 26 M. 35mS. 859 829 | ADAPTEC 2010A soltware install 189 
| wp "iuro Gl a Hayes Smartmodem 2400 baud modem HvS2400 59900 | SEAGATE 4051 51 M. 35т5.1095 1059 | WESTERN DIGITAL М/0/1002 189 

ҚҰЗ 55 Fujitsu 2400/1200 baud auio everything ғыз 45900] FUJITSU 2242 55 M. 35mS. 1799 1729 ; 
euE JE | Team 1200 Hayes Compatible, 30071200 baud TEM-SMI200 199.00 ‚ 49M9. @ SCSI/SASI Winchester Controllers @ 
UM э Шиа! 1200 data and voice on same bna UTL-1200A з9 со | FUJITSU 2243 86 M. 35т5. 2295 2219 | XEBEC 1410A 54" toot print 239 
F CTS 212AH 1200 haud. auto ба) CTS.212AM 21900 | RODIME RO-202E 27 Meg. 759 729 | gm 20L 119 
Termenal software lor CTS 212AH CTS-2125FT 3500) RODIME RO-203E 40 Meg. 995 959 , қ 

Prometheus 1200 super fealures اس و‎ RODIME RO-204E 53 Meg. 1259 1195 © Winchester Accessories Ө 

connect modem that plugs into any slot of your IBM/PC. | SOE Mac 12. 1200 baud. Hayes compatibio SGLMKi? 12900 | CONTROLDATA 94155-86 M.1829 1779 | Installation Kit with manual 10 


This modem supports auto answer and auto dial capa- 
bihties. Other leaturas include telephone number stor- 
age. send / receve lext Мес, single key-stroke dialing 
along with many other luncbons provided on disk The 
Mark VI was onginally priced at over S300 


Signalman Mark УІ, 300 baud «чегпа/ PC SGL-MK5 49 00 
Hayes Smad Modem 1200 baud, auto Өзі HYS-212AD 5900 
Hayes 12005 for use wth the IGMIPC, 1200 bai HYS-12008 3900 
Hayes Smartmodem. 300 baud ony. auto dia! HYS-103AD 19900 
Hayes raph, tme & date HYS-CHR232 199 00 
Parit 300; 1200 mausti Quithty РЕМ-12А0 


MAXTOR ХТ1140 140 Meg. 3379 3295 | Winchester enclosure and supply 139 
HONEYWELL 85M. 27 mS. 1795 1695 | Dua! 20/34 cable set 25 
TOSHIBA МК5670 M. 30m5.1789 1729 | Switching power supply 49 
TANDON 502 10 Meg. 419 379 


TOLL FREE ORDER LINE TECHNICAL & CALIFORNIA 
(800) 421-5041 (213) 217-0500 
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The TEC F-10 Daisy Wheel printer is the perfect an- 
swer to a reasonablly priced 40 character word proces- 
sing printer. While this printer is " extremely" similar to 
C.Itoh's F-10/40 Starwriter printer. Legal counsel for 
the C.ltoh Company have advised us that we should 
refrainfromreferring to the TEC printer as a Starwriter. 


Thís 40 character per second printer auto installs with 
Wordstar and Perfect Writer. Features extensive built- 
in word processing functions that allow easy adaptabil- 
ity and reduced software complexity ndustry 

provides instant compatibili 


DUAL SHUGART 
SUBSYSTEM 


239 


The dua! Shugart subsystem features 
two SA465 (96 tpi) 5%” double sided 
disk drives. Also supplied within the 


| power 
Shielded signal cable 


PLOTTER 


"212 


The Comrex Comscriber lis the:deal solution to make short work of translating Ananciat and 

numenc dala into a graphic presentation Many ready 10 run programs such as Lolus 1-2-3, 

Visi-on and Apple busmessgraphics already support this plotter 

The Comscriber t features programmable paper sizes up to 812 by 120 inches. 6 inch per 

second plotspeed and 0001 step size Easy to implement Centronicsintertace allows the 

Comscnber ! immediate use with the printer роя of most personal computers 

Тһе Comscrber | 15 manufaclured tor Comrex by the Enter Computer Corporation The 

plotter 15 marketed hy Heath Kit and also sold under Enters own SweetP Label This is 

your opportunity to purchase a plotter which was oaginally priced; 5795 lor only $219 

Also available is a support package which includes demonstration Жмаге, interface сабо, 
amullcolor pen assorimentand а жш y 3f paper andiransparen + material 


NEC RGB 
COLOR 


IONITOR 


"219 


The NEC JC-1401D в a 13 medunvhigh resotution RGB monitor suitable for use with the 

Sanyo MBC-5507555 or the ІВМ/РС The montor features a resolubon о! 400 dots by 240 

lines Союғе available are Red. Green, Blue. Yellow. Cyan. Magenta, Black and While 

The NEC monto carries the Lilton-Monroe label and was originally scheduled lor use m 

the Office of the Future equipment А change ın Monroe 5 markoling stralegy has made 
ia Digital We are olfenng these 

в Sanyo compatible МЕС-1401/5; 


with 


LETTER QUALITY 


F-10 DAISY 
WHEEL PRINTER : 


42 


price $499. But if you have already 
Мы. Қ اسو‎ а prinier from бәШюенін Digital, we 
pm r the $429 prica on the tecond prinler. 


all computers equiped with a parallel printer port. The 
TEC F-10 accepts paper up to 15 inches in width. 
These printers were originally priced to sell at over 
$1400. Through a special arrangment California Digital 
has purchase these units from a major computer man- 
ufacturer and is offering these printers at a fraction of 
their original cost. 


Options available include sheetfeeder, tractor feed, 
buffered memory and an assortment of printer cables 
for a varietv of computers. 


Uninterruptable 
Power Supply 


rogram anc come to. 


гв ру Conneching bo a 12 vol cer Бачу This ie an inexperama solution ty 


ree from nr апо cn 


| | а very созін poem 


Quick-Link 300 


À 2700 


The Quick-Link 300 gives you an instant link to any dial up data base. Such a: 
Dow Jones, Westem Union or the Source. The Quick-Link has four use 
programmable log-on keys, allowing the operator, with only one key stroke, tc 
dial the data base, log-in and give the password. All this information is perma 
nentiy stored in non-volatile RAM. 

Features include video output to television or monitor, auto dial, auto-lag, ful 
sized keyboard, 300 baud modem and 1200 baudauxillary printer part. All thi: 
is available for only $59. 


DO m си 


„апрашнятяе үйіп MOSI таша опасқ «ог vUrmpuier ѕЅопмаге. пе worn 
түзө; Dragon computer is now available in the United States. Manufacture: 
by the Tano Corp. under license of the British Broadcasting Company. 

е Dragon comes complete with 64K Byte of memory. senal madem pon 
along with a Centronics printer interface. This unique microcomputer features 
Motorola's advanced 6809E microprocessor and comes standard with Micro- 
x Color Basic. data base manager, and a complete word precesyinq pack- 

ө, The computer outputs color composite video akg with R.F. засо that 
3 the unit to be used in conjunction with any color testan 
This ts the Ideal low cost computer to be used with any dial up informatio: 
system such as the Source, EasyLink or any other time share service. 


5%” DISK DRIVE 


SALE :89 


Quantity Two 
Your Choice any 48 or 96 TPI drive 
SHUGART Ө TEAC e QUME 
ITSUBISHI е “arc! сыт A 


99 


TEAC FD55B half height 89 389 
TEAC FD55F 96 TPI, half ht. 119 89 89 
TEAC FD55FG for IBM AT 189 179 175 
SHUGART SA455 Half Height 99 89 89 
SHUGART SA465 У: Ht. 96TP| 99 89 89 
TANDON 100-2 full height 129 125 119 
MITSUBISHI4851halfheight 99 89 89 
MITSUBISHI 4853 96/TPIY: Ht. 99 89 89 
MITSUBISHI 4854 8" elec. 295 285 275 
QUME 142 half height 99 389 89 
Switching power supply 49 
Installation Kit with manual 10 
Dual enclosure for 514" drives 59 
34 pin edge connectors 5 
Scotch head cleaning kit 19 

i Storage tubs 15 


"Eight Inch Single. Sided Drives 


QUME 841 single side 159 149 call 
SHUGART 801R 359 359 354 
SIEMENS FDD 100-8 119 115 109 
Eight Inch Double Sided Drives 
QUME 842 *QUME TRACK 8" 189 179 call 
SHUGART SA851R 495 485 475 
OLIVETTI double sided 189 179 159 
REMEX RFD-4000 179 169 159 
MITSUBISHI M2896-63 % Ht. 459 449 409 
Dual 8" enclosure with power and fan 259 
Switching power supply T 
Installation kit with manual 
MATRIX PRINTERS 
Star Gemini-SG10 120 char/sec. STR-SG10 239.00 
StarGemini-SGI5, 100 char/sec. 15" paper. SIR-5G:5 389.00 
Star Gemini Delta 10, 160 Char/sec STR-D10 359,00 
Citizen MSP/10FT 160 char/sec. CiT-MSP10 289.00 
Tashiba P1351, 192 char/sec. tetter quality TOS-1351 1495.00 
Okidata 182A serial & parallel 912" paper OKI-182A 257 00 
Okidata 192A paratei interface, 160 char/sec. OKI-192A 345.00 
Okidata 84P parallel 15" paper OKLB4P 789,00 
Epson LX-80 10° 120 Char/sec. ЕР54 Х80 239 00 
Epson FX80FT, 10" 180 char./sec. with graphitrax EPS-FXBO 369 00 
Epson RX100+ 15" withGraphtrax EPS-RX10C0 389.00 
Epson FX100FT 15" 160 char./sec with graphirax EPS-F X100 482.00 
Epson LO1 500, 15" corespondence quahty EPS-LO1500 89500 
Epson JX80 Color printer EPS.Jx80 51900 
Prowriter 8510 parallel 9Vz" paper PRO-B510P 329.00 
Dataproducts B-600-3, band printer 600 LPM. OPS-B600 6985.00 
Printronix P300 high speedprinter 300 lines per minule РТХ-Р300 3995.00 
Printronix P600 ultra nigh speed 600 lines per minute. PTX-P600 5795.00 
WORD PROCESSING PRINTERS 
Starwriter F 10 parallel, 40char/sec. PRO-F10P 49900 
NEC8810 SSchar/second, senal interface NEC-8810 1559 00 
NEC8830 55 char/sec, parlinterlace NEC-8830 1659.00 
NEC3550 popular printer designed for Ine IBM/PC NEC-3550 1599 00 
NEC2050 designed lor BM /РС 20 char/sec part NEC-2050 68900 
SilverReed ЕХР500, 14 char/sec. par linteríace SRD-EXP DO 319.00 
Silver Reed ЕХР550 17 Char/sec раг! interface. SRD-EXPS50 429 00 
Diablo 630 40 char/ set, senal D@L-630 1569.00 
Diablo 620. proportional spacing, horz.& vert. tab. 20 cps. DBL-620 763.00 
Juki 6100, 18 char./sec JUK-6100 399.00 
Juki бапа atehar srac JUK-6300 699.00 
тилита wpuesmg ner! 385 по 


Shipping: First five pounds $3.00, each additional pound 5.50. 
Foreign orders: 10% shipping, excess will be refunded. 


California residents add 642% sales tax. ® COD's discouraged. 
Open accounts extended to state supported educational institu- 


mas charme 


LESE өмү 


tions and companies with a strong "Dun & Bradstreet" rating. 
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Ost 


Oral АЧУПМУІ « АШАН 


921 Aunbul 


Why pay 51149 fora C.ltoh 


STARWRITER"F-10 


When our 40 cps letter quality 
daisywheel from the same 
manufacturer is only 


> 53995 = 


$429 


5 or 
more 
+399 


135/150 МАТТ 


Drop-in replacement 


POWER SUPPLY 


150 Watt 5249 
Expand Your IBM PC. 
IBM PC-XT. IBM PC-AT 


AST BOARDS ON SALE! 


High Resolution 
Video Monitors 


JADE 
| LIST ЈАРЕ | Amdek 3006 179 5139.5 
AST Six Pak Plus 64K $395 249.95 Amdek 300A 5199 5149.95 
AST Six Pak Plus 384К 5045 $299.35 Amdek 310A 5230 $179.95 
AST Rampage 256K 5495 379.95 | PGS МАХ-12 Е 720 х 350. — 5269 5179.95 
AST Rampage 2 MB $1995 $67 9.95 PGS HX-12 640 x 240 5699 5449.95 
AST Advantage-AT 128K. |^ 5595 $399.95 PGS HX-12E 690 x 350 5785 5549,95 
AST Advantage-AT 3 MB __ 4145 999.955 | Taxan 640 Ultra Hi-Res НОВ. 5799 599.95 
JADE Hi-Res TTL Monochrome 750 x 350 w/free 
IRMA 3270 Board 811855 7988.95 | tilt & swirl; green/amber —— 5229 5149.95 
TALLTREE JRAM-2/JRAM-3 HIGH RESOLUTION 
OK JRAM-2 517995 640 x 260, .38 Dot Pitch 


1 MB JRAM-2_ 839995 
2MBJRAM-2. 554955 
256K JRAM-3. 839995 


TAXAN 415 


RGB COLOR 


1 МВ ЈААМ-3З_____%49995 
2 МВ ЈКАМ-3__:62995 


MONITOR 


INTEL/LOTUS ABOVE BOARD 


For Your IBM PC For IBM PC-AT Originally manu- $ 

64K __ 34995 128K ^ А 5520955 factured for 

256K . 7 539955 512K 362995 Acorn 

512К. 14499% 1МВ А %72955 Computer. LIST PRICE %99 
1 MB__ £54995 2 MB____ 92995 IBM cable—*1495 
2 MB 574995 4 MB. 5159985 


HARD DISK 
DRIVE SALE! 


i +14995 
Bi-directional deluxe tractor 5249 3 
Automatic cut sheet feeder. 5449 524995 For your IBM C ж. 
L 
'# Writer is a Trademark of C. Itoh 3 95 
6 joe ital Products, Inc. үу tt $1 99 95 
— i 13 a А 
o. 511595 


SATISFACTION 
GUARANTEED! 


E 
Pon us. 


10 MEGABYTE 
Hard Disk System 


5538995 


Complete with controller card, data cable, and 


External 
Baud Modem 


LIST JADE 


m i JADE 1200 Baud External 5349 179.95 
dA 5 fa dware. totally PC/XT | | ‘JADE 2400 Baud External 699 499.95 
уус ехіегпа! model (cabinet & | | JADE 12008 Internal s349 — 9179.95 

Power Supply)—add *199. List JADE Tien" . 
20 MB кете f ТА 5 890 "389.95 HAYES Smartmodem 2400 |. . 899 %529.55 
20 MB for АТ 60.80 -- 1550 24899 | | HAYES Smartmodem 1200 —  :699 389.55 
20 MB Hi-Speed 1 ІТ —— 1,999 %399.5 | | HAYES 1200B w/o Smartcom Il _ 539 339.95 
30 MB Hi-Speed for ATs c29 99955 | | HAYES 1200B for ІВМ PC —— ‘599 $359.95 
10 MB Tape Backup 77” 1250 189955 | | HAYES Smartmodem 300 289 *169.95 
—G p———— 693 %399.5 | | HAYES Micromodem Ile 8299 2169.55 
— HAYES Smartmodem lic 5399 $169.95 
Modem Cable 835) 524,95 


64K RAM Chip 
Upgrade Kits 


9 ProModem 300c for Apple llc . 5199 
ProModem 1200B for IBM PC “5399 


$149.35 
5289.95 


High speedRAM upgrade kit with FREE parity (er- ProModem 1200 RS-232 5495 5299,95 
ror detection) and one year warranty. We ship ProModem 1200A for Apple $449 349.95 
thousands of these kits to satisfied customers ProModem 1200 for Macintosh ... 5495 $349.95 
every week. мет Jape | Alpha/num Display Option — . 599 79.55 
128K RAM Chip Kit for AT 35 | 599.95 Options Processor. 1... %99 $79.35 
256K RAM Chip Kit өп 395 64K Mem Expansion for Above |. 99 $19.95 

Modem Cable д 545 24.05 


IBM PC. XT or 
Compatibles. 


s6935 


B087-3. ... 
BOBT-2. . 


KEYTRONICS 


LIST JADE LIST JADE 
TANDON 100-2, DS, DD. 5299 $119.95 | KB5150 Improved IBM Keyboard. 5209 159. 
TEAC 55B, DS, DD 5249 599,95 | KB5151 Deluxe ІВМ Keyboard 5299 "195.5 
TEAC 55F, DS, QD 720K_ 5299 599.95 | KB5153T Touch Pad 5399 5299,95 


841 Ambuj 


Ish 31A8 * 9801 ANVONVI 


FREE PC Paintbrush 


or Your IBM PC. 514995 РАКЕ М Рай 


For Your IBM PC 


Up to 384K. parallel printer port. RS-232 serial port. UST 
үт" port. cloci/ calendar, RAM disk/printer but- ан 399 5139.95 
er software package. Lest JADE *195 $139.95 
OK JADE 7 Pak Pius 209 5495 e 640K of RAM 
384K JADE 7 Pak Plus. — . 649 e 135 Watt Power Supply 


$499.85 
| e 8 Expansion Slots 


e Deluxe Keyboard 


IBM Video Boards 
e 90 Day Warranty 


LIST JADE 


$299.95 
$319.95 


Everex Edge 39 
Paradise Graphics Card__.___°395 


| OPTION #1 
256K PC/640K XPC 
Two 360K Drives 


Printers 


Call Us Toll Free For The Best 
Deal In The Country! 


MICROFAZER Buffers - — 


4 JADE XPC 


ISO-BAR | Expandable to 64K (Parallel model IBM PC-XT 

i 0-BAR expands to 512K) LIST JADE 
8K Parallel in/Parallel out —_ 5169 139.55 e 256K RAM 

These industrial quality ISO-BARs contain surge | 64K Parallel in/Parallel out. —— 5225 5164.35 isk 
128K Parallel in/Parallel out _ +445 5269.95 e 10 Mb Hard Dis 


suppression circuitry and built-in noise filters 


Microbuffers | 
б | Paratiel or serial for printers and modems 
Expands to 256K. 


Back-Up Power Supply 
Emergency back-up power lo save your computer 


system. A must for every computer system. LIST JADE 
200 Watt UPS 9359 269.5 32K Microbuffer 52099 '229.95 
425 Watt UPS 539 «49.5 64K Microbuffer 5340 249.95 


1000 Watt UPS 31179 "969.5 64K Add-on Board "179 5149.95 


JADE COMPUTER 


4901 W. Rosecrans Ave. Box 5046 
Hawthorne, CA 90251-5046. 


We accept cash, checks, credit cards or purchase orders from qualified firms and institutions. Minimum 
prepaid order $15.00. California residents add 614% tax. Prices & availabliity subject to change without 
notice. Shipping & handling charges via UPS Ground 50€/Ib. UPS Air $1.00/1b. Minimum charge $3.00. 


e Mono-Graphics Card 


plus a 15 amp circuit breaker. LIST JADE Your choice: serial in/serial out, parallel in/serial 

6 Socket, 1 Filter ISO-BAR 69 чан | °ч! Serial in/parallel out. e Parallel Printer Port 
4 Socket, 2 Filter ISO-BAR —— — 89 5599 — жн LIST JADE e Am 10A 

8 Socket, 4 Filter ISO-BAR s9 gs | ЗК ——— 199 "1699 — 64K — —'260 "19955 dek 310 


VISA | 
DECOR. 


Г жж -—-— \ 
| | 


=| JADE XPG IBM PC 


e 256K of RAM 

e 63 Watt Power Supply 
e 5 Expansion Slots 

e IBM Keyboard 

e 90 Day Warranty 


Hercules Color Graphics __§_$245 1189.35 | kD & Disk Contr oller 
JADE Color Graphics. 5199 599,95 | Two 360К Dis rives 15 
Hercules Monochrome Graphics 5499 3339.95 256К of RAM, 
JADE Monochrome Graphics - 5299 1139.95 % % 1 695 
JADE Color w/Par & Serial 5299 $199.95 
Tecmar Graphics Master 5699 5499.35 | OPTION #3 
640 K of RAM 


10 Mb of Hard Disk 
One 360K Drive 

130 Watts of Power 
Parallel & Serial Ports 


OPTION #2 
256K PC/640K XPC 
Two 360K Drives 
Color Graphics Card 


N ЕХ-85 & Е 7185, IDATA 192 Monochrome graphics сага | Color Card | 
"423 C. ITOH, CITIZEN, 1 STAR Amdek 3108 Taxan RGB Monitor Ы iat 
PRICED TOO LOW TO PUBLISH! || | em рс +1995 | 18M PC — *2995 | IBM PC — 52395 


JADE XPC 51995 | JADE ХРС 51395 


IBM PC-AT 


e 512K RAM 

e 20 Mb 60 ms Hard Disk 

e 1.2 Mb Disk Drive 

e Parallel Printer Port 

e Serial RS-232C Port 

e Color Graphics Card 

e Taxan Hi-Res Color Monitor 


Continental U.S.A. 


PLACE (800)421-5500 
ORDERS Inside California 
TOLL (800)262-1710 
FREE! Los Angeles Area 


(213)973-7707 


bij @ BASF 


FLEXYDISKS 
10-90 100 * 


$ 
Sel - t .92.. ‚489. 


5" *102„ `,99. 
We" 950. 249.4. 


W^ шй, 205. 


In Stock — Immediate Shipment. 
Mastercard, VISA, Check or Money Order. 
Add $300 shipping charges per each 100 or part. 
Add $2.50 additional for C.0.0. shipments. 
N.J. residents add 6% sales tax. 


Data Exchange 
Dept. B, PO. Box 993 
178 Route 206 South 
Somerville, N.J. 08876 


(201) 874-5050 


Inquiry 394 


ChinaStare II 


CHINESE WORD PROCESSOR 


FH 5С X 8 3E 


$99. 


®» ІВМ PC, XT, AT, portable or 
compatible with 256 K RAM 


9 Multilingual 


® 21,000 Traditional or 11,000 
Simplified Chinese characters 


ө Traditional/Simplified file 
translation program 


® Multiple input methods 
hir HL RESEARCH, INC 
amm | 


2552 W. Woodland Dr., Anaheim, СА 92801 
(714) 827-7420 Telex: 350481 IBC 


Inquiry 186 


-Ғ РС/ХТ USERS! 


COGTREE Utilities by 
Cogitate 


м 


RMICOBOL by Ryan! 


PrintSet by Cogitate 


CogiTAPE by Cogitate 

Anti-Static Products 

# Uninterruptible Power 
Backups 

Ж TeleVideo Software 


eee ee eh BRE 


CoE EIE 


"A Higher Form of Software" 
24000 Telegraph Road 
Southfteid, MI 48034 

(313) 352-2345/Telex 386581 


VISA/MASTERCARD ACCEPTED 
Dealer Inquiries Welcomed 


Inquiry 63 


LYNC by Norton-Lamber....$199.95 
DATAFLEX by Data Access... Varles 


McFarland....... 22. ---. Varies 
Universe by Omnitrend....$ 98.50 
Blue Мас! by Cogitate $599.00 
CadPower + by Tritex $995.00 
Softext Teaching Aids $ 95.00 


EPROM 
PROGRAMMER 


APROTEK 1000‏ = سا 
A » ONLY‏ — 


| EI $265.00 
Eg IL 
ы — PERSONALIT Y 

= MODULE 


117 VOLT AC POWER-RS232 
-6 BAUD RATES - HANDSHAKE TO HOST 
ALLOWS READ, WRITE, VERIFY & COPY 


Comes complete with a CPM, IBM-PC or Apple 
Driver Program on Disc. 


Programs the following 5 Volt 24 or 28 pin 
devices: 2716 series through 27256, 25xx series, 
68764 plus others, Please Specify Personality 
Module desired with order. Additional Personality 
Modules only $1 5. 00 ea. Full 1 yaar antrat. 


| 1071.A AVENIDA ACASO ; 
| CAMARILLO, CA 93010 $4.00 Shipping USA 
Info: (805) 987 2454 VISA or MC Add 396 


Inquiry 24 


SINGLE 


168000: BOARD 


COMPUTER 


On board 6-10 MHz CPU. 20K НАМ 32K EPROM, 
twoRS-232, 16-bit port, 5-counter/timers 
expandable via Memory /FDC Board. 

M68K CPU (bare board) 

M68K CPU A&T(6MHZ). .... 

М0512К Memory/FDC (bare board) 

MD512K Memory/FDC (128K) ; 
FDC/Hard Disk interfaceoption ... .,.,.,....$150.00 
МӨВКЕ Enclosure w/powersupply.. ........ $249.00 
M68K Monitor EPROM's . 


Educational P.O. Box 16115 | 


Microcomputer Irvine, CA 92713 
Systems (714) 854- 8545 


Inquiry 119 


ICs and Disk Drives 


вак / 126K / 256K 
D-RAMs at LOW PRICES 


TEAC FD-55BV 0500 Disk Drives 

889.00 each or 

882.00 each for box of 10 

[w/ona year factory warranty!) 

V-20/V-30 TURBO CHARGER 

* HIGH SPEED—Up to 40% increase! 

* CMOS—Uses 85% less power! 

“ REPLACES slaw 8088 CPU 

* LOW COST! 

MEMORY BOARDS 

*ABM SUPERBOARD уу/ Ж $125.00 
“ABM МЕМ512 w/UK 8 85.00 
*JRAM-2 уу/ Ж 8148.00 
Expandable OMB w/OK 8149.00 
E-PROM, S-RAM, 8087, und 80297: are IN STOCK 
CALL US FOR DETAILS! 


WARRANTY Al ICs are guaranteed lor 180 days from the invoice 
date on detective items We well азаю them tree of Eiri 


ExcelTec Industries, Inc. 
РО. Box 2205 Silver Spring, MD 20902 
1015 Gaylay Ave. #422, Los Angelas, CA 90024 
West Coast East Coast 
Phone: (213) 208-6942 (301) 933-3523 
FAX: (213) 208-6846 (301) 933-3643 


OEMs and DEALERS are Invited 
CALL US FOR THE LATEST PRICES 


Inguiry 128 


Real-Time Multitasking Executive 


m Noroyalties = Language interfaces : 


w Source code included C Pascal 

m Fault free operation PUM Fortran 
и (беа! for process control 

E Timing control provided 

© Low interrupt overhead = DOS File Access : 
m Inter-task messages CP/M-BO ^ 


IBM PC DOS 
Options: 


m Resource Manager 
= Buffer Manager 
и Integer Math Library 


pe секта ms 
tes ham 


AMX for 8080 $ 800 US 
950 
950 
1600 
Manual (specity processor) 75 


ЖЕ KAD AK Products Ltd. (ha) 734-2704 


Гатин. 04.556 20 
206-1847 W. Broadway, Vancouver, В.С. Canada WJ T5 


Inquiry 190 


15-BIT A/D CONVERTER 
FoR ІВМ? PC 


+/-5 VOLT INPUT RANGE, FULLY DIFFERENTIAL 
0.025% ACCURACY, 4 CHANNELS 
7 SAMPLES/SECOND. . $265 
6-CHANNEL THERMOCOUPLE THERMOMETER 

FULLY DIFFERENTIAL. 
64-CHANNEL DATA LOGGING SOFTWARE 

VOLTAGE, CURRENT OR THERMOCOUPLES 

16-CHANNEL STRIP CHART INCLUDED 

POWERFUL ANDEASY TO USE. 

*o* wo з o 


FOR APPLE li® 


BROAD LINE OF OATA ACQUISITION AND CONTROL 
PRODUCTS INCLUDING: 

8-, 12۰, AND 13-BIT A/D CONVERTERS 

SAMPLING RATES UP TO 111,000/SECOND 

THERMOMETRY, DIGITAL 1/0 

DATA LOGGING SOFTWARE 

CUSTOM HARDWARE AND SOFTWARE 

REASONABLE PRICES 


LAWSON LABS, INC. 


5700 RAIBE ROAD 
COLUMBIA FALLS, MT 59912 406-387-5355 


Inquiry 204 


9-TRACK MAG. TAPE SUBSYSTEM 
FOR THE IBM PC/XT/AT 


For intormation interchange. backup and archival storage. 
IBEX otlers a Strack, ІВМ forma!-compatibie '^" magnetic 


tape subsystem for the IBM PC, featuring: 


B 42 M-Bytes on a single 
гш IBEX 


E [BM format 1600 cpi. IBEX COMPUTER CORP 


m Software for PC-DOS, аи Казы. " 
x atswonh, CA 91311 
MS-DOS. (818) 709-8100 
Write, phone or TWX TWX. 910-493-2071 
for information 
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The ХАТ is out most versalite and powerful 
system. Using Intel's 80286 processor. the 
system tuns at 6 and В MHz with a true 
16-bit dala bus, Comes standard with a 3 
meg Add-On board, 2 parallel & one serial 
port. monitor. keyboard. DOS 3.1. two 

' height DS/DD 1.2 meg tloppies. 


LA ib 


This standard system is as compatible with 
IBM as 4 can be. Featuringa 4-ауег mother- 
board, 8-slot expansion, up to 640K 
memory on the motherboard, and the 6 67 
MHz TURBO mode. Also included: DOS 3 1, 
keyboard, 135 watt power supply, TTL 720 x 
348 resolution video card, green or amber 
monitor, serial & parallel ports. Real Time 


Clock and software. 


Amsterdam Ш 020-45-26-50 
Hard Disk Controller 


\ 


SAN yg 
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The perfect choice for the system integrator 
who needs the IBM compatibility, but not in 
the standard PC cabinet. This model features 
hinged and removable sides, up to З 'zheight 
peripherals out front, Itont mount AC switch 
and rear mount 200 watt power supply Also 
makes an ideal "Host" оѓ "File Server" unit 
in multi-user configurations! 


24 Add-On Cards | 


384K Multi-Function 


= -HOT- off the press. 


Dealers! Check our 


cum 


Profitable Discount 


| 5 Complete Systems | 


The XT jr. is only junior in size’ With up to 
640K memory on the motherboard and four 
expansion slots, this stand-alone system 15 
also greal for workstations in a networking 
environment It can be upgraded to the 
TURBO two speed motherboard and you 
can also add up to 2 serial & 2 parallel ports 
or any IBM compatible expansion card A 
perfect word processing data entry system. 


Pricing! 


{к=з is truy “he ондар portdan ang ver И 
hug 4 fp yim Spe tangna Need a 2Û 
tmeg hard dişa ang 2U meg tae with 3 DK 
momo y аһ you cormpaci portable? Os now 
Шынға 2 floppy Tarua syster? No тісінен! 
The APC Compact comes slandard with p 
UT gregn CAT drawn Ну 4 cokw qrapiics 
сага зо you ll atenga пампа HGB color out. 
pul 16 еа нта rur a Coka mono 
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This board satisfies the new “Above Board" approach 
suggested ip and Latus 1-2-3. Also may be used 
on our XT-SBC TURBO board for memory based at OK 


{к=н= pit «араға q0 АН meeting d Ату tE 
ОМ Dan nma syspem ot gid igi your wn EL BET 6 
лгілі Sgohen fnis Ғғ pus ы їн 
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Features Parallel Port. Serial Port. Game Port. 
Clock Calendar. Expand fo 384Қ, all cables. Print- 
Spooler and RAM Disk Software. 


Handles 1 or 2 drives, 5 to 140 megabytes with mmi- 
mum software contiguration. FeaturesOOS 2.1 8 3T 
compatibility, and ST-506 Interface 


wilbun 2/16 2732 2732A. 


Supparts two levels of graphics and text in “ресей 
4764 € aec) 27126 27256 ЕРПОМЕ кті Өкі. 


monochrome or color. Low resolution 320 x 200 pixel. 


Features Floppy Controller. Paralle! Port, Serial Port 
taptionat 2nd Serial). Game Рог! Clock Calendar. ВАМ: 


This new combo board with its h-speed VLSI technology 
wil give you a data transfer rate 50% than the existing 


combo board in the AT. Runs both 360K and 1.2 meg 


floppy dtsk drives. 


Motherboards 
ХАТ TURBO  XT-SBC 


e A FTF E B MHF clock 
« iê PCD design 
a 

» AIC Сл 


ХРС — XPC-XT 


high resolution 640 x 200 pixel 


Power Supplys 
XT 135 watt XTC-Black 
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AT 200 watt XT 150 watt 


disk, PrintSpooler. ай cables & miinuats 


Cabinets 
їй B9 


The XTijr. cabinetis only 3“ x 16 5" х 15 verit 
will told astandard XT compatible mola d 
Includes a switching power supply Front panel 
cut-out for a halt-height floppy or hard disk. 


Our XPC-XT cabinet has an B-slol back panel 
with additional cut-outs for two RS-232 O poris 
Features mounting for up to four һәй height 
peripherals. 


Keyboards 
a “ч 
АТ 


Thus Keyboard is standard equipment with all 
of out KAT systems, but the layout ts so well 
кеа, we're offering п here. _ 


Our volume purchases of these ІВМ style 
units allows us to lower the price once again 


control ngh ie your PC 


Archive 
Irwin 
Maxtor 
Memtek 
Miniscribe 
Panasonic 


Seagate 
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Cassette Training ]  Int/Ext Modems 


78 J Ar 


* 700 Watt pose * Whisper lan 

+ Exerci AC атс e Hiii 150 wal 

» 4 DC poaet cann s 4 [C ыж гс» 
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methods. 
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Choose kom sangha tetiteght dual “shoeght, or лей 
wih ripe мезі cd АЛ Sub. systema тсе con- 
повага. cahira, awari, anc тыгына. 


Өлік way tà str; ahead o1 Ine compe! Fon ^s Нұ 29 a Mult 
User q: Network palin Eon gia * Migre Produce ia 
international Choate ІК speed AS 247 XORNET 
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We eluded every rale you would шті n a modem card 


Inquiry 238 


PORTABLE MEMORY 


EXPANSIONS 


8K MEMORY MODULES $29 
For Model 100, NEC PC-8201A 
& Olivetti M10 


24K MEMORY MODULES $99 


For Tandy 200 


128K SIDESTAR $399 
A Ram Disk Cartridge for the NEC Starlet 


128K SIDECAR $259 

Ram Cartridge tor the NEC PC-8201A 
TTXpress 1280 $99 

Portable Thermal Printer—2.2 Ibs. bat. oper. 


FREE SHIPPING IN USA 


(800) 732-5012 (805) 987-4788 (in Calif.) 


sS PURPLE VISA MIC & 
Cad COMPUTING AMER.EXP. 
| 420 Constitution Ave., Camarillo, CA 93010 


Inquiry 429 


FREE SOFTWARE 
FROM THE PUBLIC DOMAIN 


User Group Software isn't copyrighted, so no fees to 
payl 1000's of CP/M and ІВМ software programs in 
c and source code to copy yourself! Games, 
business, utilities! All FREE! 


IBMPC-SIG 1-390 Disksides ...... 
IBMPC-BLUE 1-154 Disksides..... 
SIG/M UG 1-246 Diskeides ....... 
CP/M UG 1-92 Disksides......... 
PICO NET 1-34 Disksides........ 
KAYPRO UG 1-54 Disksides ...... 
EPSON UG 1-52 Disksldes ....... ы 
Commodore CBM 1-93 Disksides. . 100. 
Public Domain User Group Catalog Disk $5 pp. 


(payment in advance, please) 
Rental is for 7 days after receipt, 3 days grace to 
return. Use a credit card, no disk deposit. 


Shipping, handling & insurance $9.50 per library. 
(619) 941-0925 Orders & Technicai (9 to 5) 
(619) 727-1015 24 Hr. 3 Min. Info Recording 

Have your credit card ready! 


National Public Domain Software 
1533 Avohill Dr. 


e Vista, CA 92083 
800-621-5460 
then dial 
ВВВ 782.542 


Inquiry 261 
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10-90 100% 


ио 15, 71,11, 
s; $59. 71,84, 
‘ewan %) 29, 33.19 ea 


Mero. 2 os 2 25 ea 


In Stock — Immediate Shipment. 
Mastercard, VISA, Check or Money Order. 
Add $3.00 shipping charges per each 100 or part. 
Add $2.50 additional for C.0.0. shipments. 
N.J. residents add 6% sales tax. 


Data Exchange 
Dept. B, PO. Box 993 
178 Route 206 South 
Somerville, N.J. 08876 


(201) 874-5050 


Inquiry 395 


а 2, u 


age 85 
years worked 40 


retirement benefits 0 


The U.S. Department of Labor has a free 
booklet that will help you answer these 
questions and a lot more. Send for it today. 


Write: Pensions, Consumer Information 
Center, Pueblo, Colorado 81009 


U.S. Department of Labor 


ж” - 


KEYBOARD PROTECTOR | 


Remains in place during keyboard use. Prevents 
damage from liquid spills, dust, ashes, etc. Fits 
like a second skin, excellent feel. Available for: 
IBM-PC, AT, Apple (all), Compaq, Model 100, 
NEC 8201, C64, Zenith 150, DEC, Kaypro and 
many others, Send $29.95, check, M.O., Visa 
& MC include exp. date. Specify computer type. 
Dealer inquiries invited. Free brochure avail. 
Merritt Computer Products, Inc. 
2925 LBJ Fwy. #180 / Dallas, Texas 75234 
(214) 942-1142 


UNITED 
STATES 
SAVINGS 
BONDS 


General Motors 


Ford Motor 


Texaco 
| E.l. du Pont 
Standard Oil (Ind.) 
Standard Oil of Cal 
General Electric 
Gulf Cil 
Atlantic Richfield 
Shell Oil 

Occidental Petroleum | 
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27 
million 
Americans 
can't read. 
And guess 
who pays 
the price. 


Every year, functional 
illiteracy costs American 
business billions. 

But your company can 
fight back...by joining 
your local community's 
fight against illiteracy. 
Call the Coalition for 
Literacy at toll-free 
1-800-228-8813 and find 
out how. 

You may find it's the 
greatest cost-saving 
measure your company 
has ever taken. 


A literate 
America 1S а 
good investment. 


а 8 à 
Ad. C¥alition for Literacy 


` BUILD YOUR OWN XT COMPATIBLE SYSTEM 


640K 
XT GOMPATIBLE 
MOTHERBOARD 


ONLY $169 


* 4.77 MHz 8088 CPU, OPTIONAL 
| 8087 CO-PROCESSOR 

* 8 EXPANSION SLOTS 

ж OK RAM INSTALLED, EXPAND- 
ABLE TO 640K ON-BOARD 
MEMORY 

* ALL ICs SOCKETED—HIGHEST 
QUALITY PC BOARD 

* ACCEPTS 2764 OR 27128 ROMS 


Compatible with all IBM PC/XT 
hardware and software. Use with 
our flip-top case, power supply and 
other accessories to build a com- 
plete XT compatible system. 


PRO-BIOS $2995 


IBM XT Compatible BIOS runs virtually all IBM software, even Sidekick! 
EXTRA FEATURES: Control colors from DOS 
Park heads on the hard disk with Control-Alternate-Break 


HARD DISK 
SYSTEMS 


MINISCRIBE/SHUGART 305 
10 MEGABYTE HALF HEIGHT 


SEAGATE ST-225 5 25 
20 MEGABYTE HALF HEIGHT 
Includes short slot HD controller, cables, 


mounting hardware and instructions. All 
T are pre-tested. One ace warranty. 


VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 


_ Е HOURS: M-W-F, 9-5 TU-TH, 9-5 SAT, 10-3 

JDR Microdevices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

1224 S. Bascom Avenue, San Jose, CA 95128 Ground ала 8350 lor UP Av. Ont чү and ora Gre may ram 
800-538-5000 * 800-662-6279 (CA) * (408) 995-5430 ийем otherwise аа, Prices are subject io change алы rotor 

FAX (408) 275-8415 * Telex 171-110 рле а бо petii мна. We ect cst ti اچ‎ 


© Copyrighl 1985 JOR Microdevices 
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4164 2oons 696 41256 150ns s $2. 95 


STATIC RAMS X X X HIGH-TECH X X X x 
asera [ы МЕС V20 UPD70108 52095 


256x4 — (450ns)CMOS) 
REPLACES 8088 TO SPEED UP IBM PC 10-40% 


1024x1  (450ns)(LP) 
1024x1 (250ns)(LP) 

* HIGH-SPEED ADDRESS CALCULATION 
IN HARDWARE 


256x4 (450ns) 
* PIN COMPATIBLE WITH 8088 


1024х4 (450ns) 
1024x4 ([(450п5){1Р) 

* SUPERSET OF 8086/8088 INSTRUCTION 
SET 


1024x4 (200пз)АР) 
* LOW POWER CMOS 


1024x4 (150ns)(LP) 
4096x1 (450ns) 

8MHz V20 UPD70108-8 $24.95 
8MHz V30 UPD70116-8 $26.95 


ж ж ж X SPOTLIGHT Ж Ж Ж 


2101 

5101 

21021-4 
21021-2 

2112 

2114 

21141-4 
21141-2 
21141-15 
ТІМ54044-4 
TMM2016-150 
TMM2016-100 
HM6 116-4 
HM6116-3 
HM6116LP-4 
HM6116LP-3 
HM6116LP-2 
HM6264P-15 


2708 
2716-6 
2716 
2716-1 
ТІМ52532 
2732 
2732А 
2732A-2 
27C64 
2764 
2764-250 
2764-200 
TMS2564 
MCM68766 
27128 


1024x8 
2048x8 
2048x8 
2048x8 
4096x8 
4096x8 
4096x8 
4096x8 
8192x8 
8192х8 
8192х8 
8192х8 
8192х8 
8192х8 
16384x8 
270256 32768x8 
27256 32768x8 

5М-біпдіг 5 Volt Supply 


EPROMS 

(650ns) 

(450ns)5V) 
(350ns)5V) 
(450ns){5V) 
(450ns)(5V) 
(250ns}(5V}(21V PGM) 
(200ns)(5V)(21V PGM) 
(250ns)(SV}(CMOS) 
{450ns}{5V) 
(250ns}(5V) 
(200ns)(5V) 
(450ns}(5V) 
(350ns45V)(24 PIN) 
(250nsH5V) 
(250nsj5bVICMOS) 1 
(250ns)(5V) 

21V PGM=Program at 21 Volts 


2048x8 (100ns) 

2048x8 (200ns)(CMOS) 
2048x8 (150ns)(CMOS) 
2048x8 (200ns)(CMOS)(LP) 
2048x8 (150ns)(CMOS}{LP) 
2048х8 {120nsHCMOSHLP) 
8192x8  (150ns)(CMOS! 
HM6264LP- 15 8192х8 (150ns)iCMOS}iLP) 
HM6264LP-12 8192x8 (120ns)(CMOS)}(LP) 

LP-Low power 


DYNAMIC RAMS 


"He t PHI 


ir 


Venns EPROM ERASERS 


CORPORATION 


4116-250 
4116-200 
4116-150 
4116-120 
MK4332 
4164-200 
4164-150 
4164-120 
MCM6665 
TMS4164 
4164-REFRESH 
TMS4416 
41128-150 
41256-200 
41256-150 


16384x1 
16384х1 
16384х1 
16384х1 
32768х1 
65536х1 
65536х1 
65536х1 
65536x1 
65536x1 
65536x1 
16384х4 
131072х1 
262144х1 
262144х1 


5V-Single 5 Volt Supply 
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(250п5) 
(200ns) 
(150ns) 
(120ns) 
(200ns) 
(200nsy(5V) 
150ns)(5V) 
120ns)(5V) 
{200ns}(5V} 
(150ns)(5V) 


ORDER TOLL FREE 
800-538-5000 
800-662-6279... 


1. 
{150ns)(5V)(REFRESH) 2.95 


(150п<)(5М) 
(150ns)(5V) 
(200ns)(5V) 
(150ns)(5V) 


REFRESH- Pin 1 Refresh 


1.0 MHZ 


6502 2.79 
65С02(СМ05) 12.95 
0 9 


1.95 
4,95 
9,95 
5.95 
5.95 
1.95 
2.95 
1.95 
6.95 
19.95 
12.95 
4.95 
11.95 
1.95 
22.95 


4.95 
6.95 
7.95 
7.95 
4.95 
8.85 
3.86 
7.35 


CRT 
CONTROLLERS 
6845 4.95 
68845 
6847 
Н0465055Р 
МС1372 
8275 
7220 
CRT5027 
CRT5037 
ТМ59918А 


DISK 
CONTROLLERS 


1771 4.95 
1791 9.95 
1793 9.95 
1795 12.95 
1797 12.95 
2791 19.95 
2793 19.95 
2797 29.95 
6843 19.95 
8272 4.95 
UPD765 4.95 
MBB8876 12.95 
MBB8877 12.95 
1691 6.95 
2143 6.95 


BIT RATE 
GENERATORS 


MC14411 9.95 
BR1941 4.95 
4702 9.95 
COMB 116 8.95 
MM5307 4.95 


UARTS 


AVS-1013 
AY3-1015 
TR1602 
2651 
IM5a02 
IMB4023 


32.768 KHz 

2. 52 
2.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.45 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 


CRYSTAL 
OSCILLATORS 


5.95 
5.95 
5.95 
5.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 


¶ о 
ao 
ا‎ 


>» 


SOMMAANN SD tt 
л 
ы 
о 


oOomn2ooooo 


E 


10.738635 
2. 


74LS00 
741.501 
741502 
741.503 
741.504 
74.505 
741508 
741509 
741510 
741511 
741.512 
741513 
741514 
741515 
741520 
741521 
740522 
741527 
741528 
741530 
741532 
741533 
74LS37 
74LS38 
741542 
741547 
741548 
741551 
741573 
741574 
741575 
741576 
741583 
741585 
741.586 
741590 
741592 
741593 
741595 
74105107 
74L 5109 
7445112 
7445122 
7415123 
7415124 
7415125 
7415126 
7415132 
7415133 
7415136 
7415138 
7415139 
7405145 
7415147 
7415148 
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74LS165 
7415166 
74LS169 
74LS173 
7415174 
7415175 
7415191 
7415192 
7415193 
7415194 
7415195 
7415196 
7415197 
7415221 
7415240 
7415241 
7415242 
7415243 
74.5244 
7415245 
7415251 
7418253 
741.5256 
7415257 
741.5258 
74L8259 
741.5260 
741.5266 
74LS273 
74LS279 
74LS280 
7415283 
7415290 
7415293 
7415299 
7415322 
7415323 
7415364 
7415365 
7415367 
7415368 
7415373 
7415374 
7415375 
7415377 
7415378 
7415390 
7415393 
7415541 
7415624 
7415640 
7415645 
74LS669 
74LS670 
74LS682 


HIGH SPEED CMOS 


A new family of high speed CMOS logic featuring 
the speed of low power Schottky (Bns typical gate 
propagation delay}, combined with the advantages of 
CMOS: very low power consumption. superior noise 
immunity, and improved output drive. 


74HC00 


74HC: Operate at CMOS logic levels and are ideal 
for new, all-CMOS designs. 


74HC00 
74HC02 
74HC04 
7ансов 
74HC10 
74HC14 
74HC20 
74HC27 
74HC30 
74HC32 
74HC51 
74HC74 
74HC85 
74HCB86 
74HC93 
74HC107 
74HC109 
74HC112 
74HC125 
74HC132 
74HC133 
74HC138 
74HC139 


74HC148 
74HC151 
74HC154 
74HC157 
74HC158 
74HC163 
74HC175 
74HC240 
74HC244 
74HC245 
74HC257 
74HC259 
74HC273 
74HC299 
74HC368 
74HC373 
74HC374 
74HC390 
74HC393 
74HC4017 
74HC4020 
74HC4049 
74HC4050 


танстоо 


1,19 
2.49 


74HCT: Direct, drop-in replacements for LS TTL 
and can be intennixed with 74LS in tha samne circuit. 


74HCTOO 
?ансто2 
74HCTO4 
74HCTO08 
74HCT10 
74HCT11 
74HCT27 
74HCT30 
74HCT32 
74HCT74 
74HCT75 
74HCT138 
74HCT139 
74HCT154 
74HCT157 


74HCT166 
74HCT 174 
74HCT 193 
74HCT 194 
74HCT240 
74HCT241 
74HCT244 
74HCT245 
74HCT257 
74HCT259 
74HCT273 
74HCT367 
74HCT373 
74HCT374 
74HCT393 


74HCT158 
74HCT 161 
74HCT 164 


74HCT4017 
74HCT4040 
74HCT4060 


to فا‎ to to to to to 
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7415151 
7405153 
7405154 
7415155 
7415156 
7415157 
7415158 
7415160 
7415161 
7415162 
7415163 
7415164 


7415683 

7415684 

7415688 

7415783 22.95 
B1LS95 1.49 
811596 1.49 
B1LS97 1.49 
B1LS98 1.49 
25152521 2.80 
25L52569 2.80 
26LS31 1.95 
26LS32 1.95 


TMS99531 9.95 
TMS99532 19.95 
ULN2003 .79 
3242 7.95 
3341 4.95 
MC3470 1.95 
MC3480 8.95 
MC3487 2.95 
11C90 13.95 
2513-001UP 6.95 
AY5-2376 11.95 
AY5-3600PRO 11.95 


INSBZ50 


74F74 2% 
7AF88 33 
74F138 1.69 
74Ғ139 1.69 
T7T4F157 1.69 
74Ғ240 3.25 
тағ244 3.28 


TAF251 1.69 
74Ғ253 1.69 
TAF257 1.69 
74Ғ260 1.78 
74Ғ283 3.96 
74F373 4.29 
тағзуа 4.29 


CIRCUITS 


MM5389 1.95 
ММ5389-Е5Т 1.95 
MM50167 12.95 
ММ68174 14.95 
М5М5832 2.96 


VISIT OUR RETAIL STORE LOCATED АТ 1256 SOUTH BASCOM AVENUE ІМ SAN JOSE 


JDR Microdevices use үс нам | 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
i TERMS: Minimum order $10.00. For shipping and 
1224 S. Bascom Avenue, San Jose, CA 95128 Ground. and 5250 for UPS Ai. Ordera over 1 Bi. and fo 
800-538-5000 * 800-662-6279 (CA) * (408) 995-5430 
FAX (408) 275-8415 * Telex 171-110 


миынын shi 
D COPYRIGHT 1385 JDA MICRODEVICES, INC. 


THE JOR MICROOEVICES LOGO iB A REGISTERED TRADEMARK OF JOR MICRODEVICES. JOA IKMSTRUMENTS AND JOR MICRODEYICES ARE TRADEMARKS OF JOR MICRODEVICES. 
ІВМ iS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. APPLE 15 A TRADEMARK OF APPLE COMPUTER 


inctude $2.50 for LIPS 

» orders may requin 
pring charges - pitis andar сне lor he Garant CO. 
residents must include sppiceble sales lax. All merchandise ia warranted lor 90 days 
unless otherwise stated. Prices are suhjeci іс change withoul nolice. We are nol 
responsibie for typographical errors. We reserve Ihe right to limit quantities and to 
subistituhe manutacturer, АЙ merchandiee subject to prior sale 
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[Inquiry 183 


PARTIAL LISTING ONLY — CALLFOR A FREE CATALOG 


74300 VOLTAGE 


14419 4.95 74500 745163 1. REGULATORS Т1066 LM733 
14433 14.95 i: 74502 `: 745168 3. 70,220 CASE TLO71 i LM741 
4503 4 : 74503 745174 `. 11072 ; LM747 


7805T 7905T  .59 
4511 à 3 2 74504 E 748175 4 TLO74 1 LM748 
4516 74505 745188 7808Т А 7908T .59 


4 k - 2 TLOB81 MC1330 
4518 74S08 745189 7812T .49 79127 .59 


) TLO82 ; MC1350 
4522 74510 745195 1. 7815T .49 791557 .59 MEM tog, MC1372 


4526 : : : 74515 745196 1. TO-3 CASE LM301 3 LM1414 
4527 : Р ; 74530 { 745197 1. 7805K 1.39 7905К 1.49 LM309K 1. LM1458 
4528 j К 74532 1 745226 3. 7812K 1.39 7912K 1.49 LM311 1 LM1488 
4529 : 2 74837 748240 4 TO-92 CASE LM311H 1 LM1489 
4532 : а 74838 і 745241 78105 .49 79105 .69 LM317K LM1496 
n : 4 ЖЕ MINORI Ж: 
4553 3 1 i 74586 ; 745253 . OTHER V vo LT AGE | REGS LM319 ; ULN2003 
4585 T ў 745112 . 745258 . LM320 зе67900 ХА2206 
4702 12. 745124 745280 1. LM338K AS. БА тоз 3.35 LM322 1. XR2211 
74С00 { і 745138 . 745287 1. ЭНГ м тет 895 LM323K 4. XR2240 
7ACTAM |. : 745140 . 745288 1. JBPOBK BV 10A ТОЗ 14 85 LM324 : MPQ2907 
74C74 . ї 745151 745299 х LM331 i LM2917 
74С83 1. 1 745153 . 745373 1. LM334 . CA3046 
74С85 5 3 745157 . 245374 à LM335 1 CA3081 
74C9 : { 745158 . 5471 4. LM336 А А 
74C150 5. 1 i 745161 1. 745571 IC SOCKETS LM337K 3. CA3086 
74C151 2. 1 4 1 LM338K CA3089 
74C161 Е і 1 PIN ST : 1 LM339 CA3130E 
74C163 . à PIN ST- 3 $ LM340 see7800 СА3146 
74C164 1. ; k DATA ACQ PIN ST 4 . LM350T 4.60  CA3160 


74C192 PIN ST А 5 LF353 MC3470 
74C193 1. і АПС0800 15.55 8T26 А PIN ST 1 1 LF356 1 MC3480 


74C221 1. Е ADCOS804 3.49 8T28 : PIN ST Е к LF357 { MC3487 
74C240 1. E г АОСОВ09 4.49 8795 4 РІМ 5Т 3 LM358 1 LM3900 
74C244 1. à ADCOS816 14.95 8T96 : PIN ST i ч LM380 : LM3909 
74C374 i ; ADCOB817 9.95 8T97 Я PIN ST 1 4 LM383 ; LM3911 
74C905 10.95 : ADCO831 8.95 8Т98 і РІМ 5Т . LM386 LM3914 
74C911 8.95 1 DACO800 4.49 DM8131 А ST-SOLDERTAIL LM393 1 MC4024 
74C917 8.95 DACOS806 31.95 DP8304 Ў PIN WW 489 В LM394H 1 МС4044 
74С922 4,49 j DACO808 2.95 058833 З PIN WW [ à TL494 ^ RC4136 
74C923 4.95 DAC1020 8.25 DS8835 : PIN WW | E 11497 НС4558 
74C926 7.95 5 | DAC1022 5.95 DS8836 à PIN WW j 1 NE555 1M13600 
80C97 .95 i қ MC1408L8 2.95 058837 ; PIN WW 3 NE556 : 75107 
PIN WW ; МЕ558 ; 75110 
ER ‚ PIN WW 2 Е NE564 1 75150 
PIN WW : Е LM565 75154 
EDGECARD CONNECTORS PIN CENTRONICS PIN WW LM566 — 149 75188 
WW-WIREWRAP LM567 75189 
100 PIN £T .125 MALE ICL7106 PIN ZIF 4.95 CALL NE570 à 75451 
100 PIN Ww 125 IDCEN36 RIBBON CABLE 6.95 ICL7107 PIN ZIF 5.95 CALL NE590 75452 
62 PIN ST .100 CEN36 SOLDER CUP 4.95 ICL7660 PIN ZiF 6.95 CALL NE592 : 75453 
БО PIN ST .100 CEN36PC RTANGLE PCMOUNT 495 ICLB038 PIN ZIF 9.95 CALL LM710 75477 
44 PIN ST .156 FEMALE ІСМ7207А ZIF-TEXTOOL LM723 75492 
44 РІМ ҰЛУ .156 IDCEN36/F RIBBON CABLE 7.95 iCM7208 (ZERO INSERTION FORCE) H-TO-5 CAN, K-TO-3, T-TO-220 


DIP CONNECTORS "тт DIODES/OPTO/ TRANSISTORS 


i Бы 1N751 4N26 

DESCRIPTION ORDER BY "X TG ТоС 35-7 за Г аб Те 4N27 

HIGH RELIABILITY TOOLED M 1002188 ANS 

AN 

STIC SOCKETS Preig 62 |29 ae Ec mem — áo c 15402 4N37 
HIGH RELIABILITY TOOLED | cay a | == КВРО4 MCT-2 
WW ІС SOCKETS xxWww 3.70 Miss M тш“ KBUBA : MCT-6 
COMPONENT CARRIES m— dm. MDA990-2 TIL-111 
(DIP HEADERS) =e N2222 2N3906 


PN2222 : 2N4401 
2N2905 . 274402 
242907 . 274403 
2N3055 : 2N6045 
2N3904 Ё ТЇРЗ1 


a BBB 


dekh 


LED DISPLAYS 


FND-357(359) СОМ CATHODE . 
МЕНИ HERUM 
| MALE | OD ЕМО-507(510) | 
SOLDER CUP ГЕ Wir MAN-72 COM ANODE 
Бен MAN-74 COM CATHODE . 
MAN-8940 COM CATHODE . 
TIL-313 COM CATHODE . 


| MALE | HP5082-7760 СОМ CATHODE 
WIRE WRAP 


TIL-311 4x7 HEX W/LOGIC . 
CAES HP5082-7340 4x7 HEX W/LOGIC 
IDC MALE j ıoBxxP | 2.70[2.95| — [3.98[5.70| | 


RIBBON CABLE | FEMALE | IDBxxS | 232|320| — |4.33|6.76| — DIFFUSED LEDS 1-99 


METAL MEIA. | мнобпьк LS 125|130|139| — | — | JUMBO RED T1% 

| GREY | HOODxx | 65 | 65 | — | MOS GREEN b. 

| 65 | 75 |. JUMBO YELLOW Т 134 

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION MOUNTING HDW TV 
MARKED "xx" OF THE "ORDER BY" PART NUMBER LISTED. MINI RED T1 


EXAMPLE: A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE ОВ15РА. 


MOUNTING HARDWARE $1.00 | I0B37S SWITCHES 


MINI-TOGGLE ON-ON 


IDC CONNECTORS P eee 2 MINL TOGGLE ON-OFF-ON 


DESCRIPTION | ORDER BY | GONTACIS S MINI-PUSHBUTTON М.С. 
SCRIP ORDER BY чи: : 2 
[10 | 20 | 26 | за |40 | 50 | Жа „у TOGGLE ON-OFF 
SOLDER HEADER [ipHxxS | 82 [1.29 |1.68 |2.20 |2.58 [3.24] % tal oe HE BCD OUTPUT 10 POSITION 6 PIN DIP 


RIGHT ANGLE SOLDER HEADER | тонхх5и | as [1.35 [17e |2.31 |272 1339| ١ BRIS SAHE DIP SWITCHES 
| WWHEADER  |IDHxxW | 
| 1.86 |2.98 |3.84 |4.50 |5.28 |6.63 | " | амэн ай *Posihóh 
ы ——À—— 6 POSITION 94 & POSITION 
| | RIBBON HEADER SOCKET | 105хх _| .79 | .99 |1.39 |1.59 |1.99 |225 |. | M cec hg & POSITION E 30 POSITION 
RIBBON EDGE CARD IDExx 1.75 |2.25 |2.65 |2.75 [3.80 |3.95] ( “ie ieee eee ااا‎ 
FOR ORDERING INSTRUCTIONS SEE D-SUBMINIA TURE ABOVE س پس‎ ФЕ 


ЗР Let те tell you how much I appreciate your 
н HARD TO FIND SHORTING Sales & Customer Service staffs. My recent 
SNAPABLE HEADERS BLOGKS order was filledinamost courteous & prompt 


CAN BE SNAPPED APARTTO GOLD manner & Iwill deal with you inthe future to 
MAKE ANY SIZE HEADER, CDNTACTS the exclusion of other similar firms who 
ALL WITH Л" CENTERS SPACED obviously don’t need customers bothering 


3x40 AT .1" them. Thank you 
1x40 CENTERS you, ЕК 


240 5/$1 00 Chapel Hill, NC, 


CALL FOR VOLUME QUOTES | © COPYRIGHT 1985 JDA MICRODEVICES 
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к 


TS-806 

ONE TEAC FD 
HEIGHTHA 
MAJOR 
PERFECT FOR T 


$85” 


$69% 


| 
HURRY — QUANTIT ES ARE LIMITED! 
SPECIALS END 2/28/86 


SOCKET-WRAP |.D.™ 


+ SLIPS OVER WIRE WRAP PINS 

* IDENTIFIES PIN NUMBERS ON WRAP 
SIDE OF BOARD 

* CAN WRITE ON PLASTIC; SUCH ASIC # 


PINS PART# PCK. OF PRICE 

8 IDWRAP 08 10 1.95 
14 IDWRAP 14 10 1.95 
16 IDWRAP 16 10 1.95 
18 IDWRAP 18 5 1.95 
20 IDWRAP 20 5 1.95 
22 IDWRAP 22 5 1.95 
24 IDWRAP 24 5 1.95 
28 IDWRAP 28 5 1.95 
IDWRAP 40 5 1.95 


PLEASE ORDER BY NUMBER OF 
PACKAGES (РСК. ОҒ) 


CAPACITORS 
TANTALUM 


19V .3 


15у 70 1.0 35V .45 
15V .80 22 35V .65 
15V 135 47 35V .85 
35V 40 10 35V 1.00 

DISC 

50V .05 680 50V .05 
50V .05  .0014 SOV .05 
50у .05  .0022 SOV .05 
50V .05  .005 50V .05 
50V .05 .01 50V .07 
50у .05  .02 50V .07 
SOV .05  .05 SOV .07 
50V .05  .1 12V .10 
50V .05  .1 SOV .12 

MONOLITHIC 
50V .14 4/4 SOV .18 
50V .15 474 50V 2 
ELECTROLYTIC 

RADIAL AXIAL 
25V .14 1и 50У .14 
35V .15 10 50V .16 
50у .15 22 16V 14 
50V .15 47 50V 20 
35V .18 100 35V 125 
16V .18 220 25V .30 
35V .20 470 50V .50 
25V .30 1000 16V .60 
16V .70 2200 16V .70 
25V 1.45 4700 16V 1.25 


44,00041 30V 3.95 
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5% CARBON FILM ALL STANDARD VALUES 


IN ASSORTED COLORS $27.50 


100ea: 5.5", 6.0", 6.5", 7.0" 
250ea: 2.5", 4.5", 5.0" 
500ea: 3.0", 3.5", 4.0" 


SPOOLS 
100 feet $4.30 250 feet $7.25 
500feet $13.25 1000 feet $21.95 
Please specify color: 
Blue, Black, Yellow or Red 


L 


EMI FILTER 


* MANUFACTURED 
BY CORCOM 
* LOW COST 


FR-4 EPOXY GLASS LAMINATE 
WITH GOLD-PLATED EDGE-CARD FINGERS 


IBM-PR2 


HIHIHI 


BOTH CARDS HAVE SILK SCREENED LEGENDS 
AND INCLUDES MOUNTING BRACKET 


* 45V @ 25A, +12V @ 3.5A 
-5V @ 1A, -12V @ 1A 


* UL APPROVED 
* ALUMINUM ENCLOSURE 


FROM 1 OHM TO 10 MEG. OHM 


10 PCS samevaue .05 
50PCS some vake .025 


RESISTOR NETWORKS 


100 PCS same value .02 
1000 PCS same valus .015 


PS-TDK 


4 *+5V @ 4A, «12V @ 2A 
^12V @ 2.8A, -12V @ .30A 


* 6.2" x 7.4" x 1.7", 1.6 LBS. 


P8-11951 
SIP 10 PIN 9 RESISTOR * MANUFACTURED B Y ASTEC 
SIP 8 PIN 7 RESISTOR « 45V @ бА, 12V @ 2A 
DIP 16 PIN 8 RESISTOR *12V (à 1.5A, -12V @ 2A, 
DIP 16 PIN 15 RESISTOR у * 50" x 8.0” x 2.0", 16 LBS. 
DIP 14 PIN 7 RESISTOR 
1 DIP 14 PIN 13 RESISTOR 


IBM-PR1 WITH +5У AND GRDUND PLANE .... $27.95 
LY 9995 4 E ат IBM-PR2 AS ABOVE WITH DECODING LAYOUT $29.95 
A FULL OR У S-100 
ECIAL FROM A 6 FOOT LINE CORDS P100-1 — BARE-NDFOILPADS ......... 2. $15.15 
SAY WHO) 1С-2 2 CONDUCTOR 39 Р100-2 HORIZONTAL BUS .,......-..... $21.80 
, LC-3 2 CONDUCTOR P100-3 VERTICALBUS ................ $21.80 
LC-HP 3 CONDUCTOR W/STD P100-4 SINGLE FOIL PADS PER HDLE ...... $22.75 
FEMALE SOCKET 1.49 
MUFFIN FANS APPLE 
Р500- BARE - МО FOIL PADS ...... . 515.15 
3.15" Sa ROTRON 14.95 P500-3 HORIZONTALBUS.............. $22.75 
3.63" SQ ETRI 14.95 P500-4 SINGLE FOIL PADS PER HOLE ...... $21.80 
7 318" SQ MASUSHITA 16.95 7060-45 FOR APPLE Ile AUX SLOT ......... $30.00 م‎ 
FRAME STYLE SWITCHING POWER SUPPLIES 
TRANSFORMERS PS-IBM $99.95 
хы 12.6У АССТ 2 АМР 5,95 : 
E 12.6V ACCT 4 AMP і 735 3 "ub ay COMPATIBLE 
еы 
ez 252VACCT — 2AMP 795, * VEIA. +12۷ @ 2A PHBM 
ex 4 5A, - к 
e> , « ONE YEAR WARRANTY 
= pi I өө Р8-130 $99.95 
ex 9T =e * 130 WATTS 
ж. FE дь * SWITCH ON REAR 
Қ... саты” * FOR USE IN OTHER ІВМ 
— TYPE MACHINES 
m ы | з 90 DAY WARRANTY PS-130 
38 PS-A $49.95 
« USE TO POWER APPLE TYPE 
ERASES TWO EPROMS IN 10 SYSTEMS ! 
i COMPACT-NO DRAWER "75У @ 4A, 12V Q25A 
* THIN METAL SHUTTER . 5A, - : 
PREVENTS UV LIGHT * APPLE POWER CONNECTOR 
P$-SPL200 $49.95  ps-a 


MICROCOMPUTER 


HARDWARE HANDBOOK 
FROM ELCOMP $14.95 


OVER 800 PAGES OF DATA SHEETS 
ON THE MOST COMMONLY USED 
iCs. INCLUDES TTL, CMOS, 741500, 
MEMORY, CPUs, MPU SUPPORT. 
AND MUCH MORE! 


inquiry !84 


PARTIAL LISTING ONLY — CALL FOR A FREE CATALOG 


SaL PRINTER BUFFERS 


* FREES COMPUTER FOR OTHER TASKS WHILE 
PRINTING LONG DOCUMENTS. 

* STANDALONE DESIGN - WORKS WITH ANY 
COMPUTER OR PRINTER. 

* ALL MODELS FEATURE PRINT PAUSE, 
MEMORY CHECK AND 
GRAPHICS CAPABILITY. 


SP120P PARALLEL $139.95 

* 64K UPGRADABLE TO 256K 

* LED INDICATOR SHOWS VOLUME OF DATAIN 
BUFFER 


SP120S RS232 SERIAL $159.95 
* 64K UPGRADABLE TO 256K 
* SIX SELECTABLE BAUD RATES FROM 

600B — 19,200B 


SP110 PARALLEL 

* 64K UPGRADABLE TO 512K 

* SPOOLS OUTPUT OF UP TO 
THREE COMPUTERS 

* LED BARGRAPH DISPLAYS AMOUNT 


$249.95 


Ba 3-WAY SWITCH BOXES 


* SERIAL OR PARALLEL 

* CONNECTS 3 PRINTERS TO 1 
COMPUTER OR 3 COMPUTERS 
TO 1 PRINTER 

* ALL LINES SWITCHED 

* HIGH QUALITY ROTARY SWITCH 
MOUNTED ON PCB 

* GOLD CONTACTS 

* STURDY METAL ENCLOSURE 


SWITCH-3P CENTRONICS PARALLEL 
SWITCH-35 R&232 SERIAL 


99.95 
5.95 


FLOPPY DISK DRIVES 


TEA 
FD-55B v. HEIGHT о5/ор E 
FD-55F + HEIGHT os/quap 


SHUGART 


$99.95 


SA460 54" (во TRACK) Ds/auao $199.95 | 


TANDON 


TM100-2 5: (FOR IBM) DS/DD $99.95 


MP 
MPI-B52 s:« (FOR ІВМ) A $89.95 
SIEMENS 8” DISK DRIVES 


FD100-8 ss/pp sagoir кошу. 
FD200-8 п</ор <Ав51в кашу. $159.00 
JFORMAT-2 SOFTWARE $49.95 


$119.00 


$89.95 5 


TANDON TM100-7 


SUPPORT FOR QUADDENSITY DRIVES FROM 
OF DATA IN BUFFER TALL TREE SYSTEMS 


* RESET FUNCTION CLEARS DATA IN BUFFER 
* REPEAT FUNCTION CAN PRODUCE MULTIPLE 
COPIES OF A DOCUMENT 


== 


NASHUA 57” 
DS/DD SOFT SECTOR 
DS/QUAD SOFT SECTOR 
DS/HIGH DENSITY FOR AT 


NASHUA 8" 
SS/DD SOFT SECTOR 
DS/DD SOFT SECTOR 


NASHUA 3.5" 
3.5” SS/DD FOR MACINTOSH 


VERBATIM 5%" 
SS/DD SOFT SECTOR 
DS/DD SOFT SECTOR 
SS/DD 10 SECTOR HARD 


DISK DRIVE CABINETS - 
514" DRIVE ENCLOSURES 


APPLE TYPE DRIVE CABINET 
WITHOUT POWER SUPPLY 


FULL HEIGHT 5'4" BEIGE DRIVE CABINET 
WITH POWER SUPPLY 


DUAL SLIMLINE 574” CABINET 
WITH POWER SUPPLY - VERTICAL MOUNT 


8 INCH DRIVE ENCLOSURES BY 


CAB-2SV8 DUAL SLIMLINE В” DRIVE CABINET 
WITH POWER SUPPLY - VERTICAL MOUNT 
| CAB-2FH8 DUAL FULL HEIGHT £" DRIVE CABINET 
WITH POWER SUPPLY : HORIZONTAL 


CENTRONICS 
* SHIELDED 


CAB-2SV5 


CAB-1FH5 CAB-25V5 CAB-2FH8 


HOLDS 7054" DISKETTES 


IBM STYLE COMPUTER CASE 


ATTRACTIVE STEEL CASE, WITH HINGED LID, FITS 
POPULAR PC/XT COMPATIBLE MOTHER-BOARDS. 


* SWITCH CUT-OUT ON SIDE FOR PC/XT STYLE 
POWER SUPPLY 

* CUT-OUT FOR B EXPANSION SLOTS 59 05 

* ALL HARDWARE INCLUDED в 


№-3.555 


ІВМ COMPATIBLE KEYBOARDS 
DKM-2000 $78.85 


* FULLY IBM COMPATIBLE 
* 83 KEY IDENTICAL 
LAYOUT TOIBM KEYBOARD 
+ LED STATUS INDICATORS | 
FOR CAPS, NUMBER LOCK 
* AUDIBLE CLICK " 
$99.85 


* ENHANCED ІНМ COMP. 
W/LARGE RETURN KEY 

* SEPARATE CURSOR AND 
NUMERIC KEYPADS 

* CAPS LOCK & NUMBER 
LOCK INDICATORS 

* IMPROVED KEYBOARD LAYOUT 


V-MD1D 
V-MD2D 
V-MD110D 


NASHUA DISKETTE SPECIALS 
514” SOFT SECTOR 
DS/DD WITH HUB RINGS 


$9.90 — 89Cea 79Cea 
BOX OF 10 BULK QTY 50 BULK QTY 250 


NASHUA DISKETTES WERE JUDGED TO HAVE THE HIGHEST 
POLISH AND RECORDED AMPLITUDE OF ANY DISKETTES 
TESTED, SEE “COMPARING FLOPPY DISKS”. BYTE 9-84. 


CASE WITH KEYBOARD 


FOR APPLE MOTHER-BOARD MODEL KB-1000 


ENTENDER CARDS POWER STRIPS 


* ULAPPROVED 
* 15A CIRCUIT BREAKER 


$12.95 


* USER DEFINED 
FUNCTION KEYS 
* NUMERIC KEYPAD WITH 


CURSOR CDNTROL 


$49.95 


гат таверир Е 


KEYBOARD-AP 


* REPLACEMENT FOR 
APPLE ІІ KEYBOARD 

* CAPS LOCK KEY 

* AUTO-REPEAT 

* ONE KEY ENTRY OF 
BASIC OR 
CP/M COMMANDS 


* CAPSLOCK 
* AUTO-REPEAT 


ONLY $79.95 


HIGH QUALITY TEST EQUIPMENT FROM JDR INSTRUMENTS 


35 MHz DUAL TRACE 
OSCILLOSCOPE 


IBM-PC 
IBM-AT 
APPLE Il 
APPLE Ile 
MULTIBUS 


20 MHz DUAL TRACE 
OSCILLOSCOPE 


DIGITAL MULTIMETER PEN 
MODEL DPM-1000 


55495 


AUTO RANGING, POLARITY AND DECIMAL! 


LARGE 3.5" DISPLAY 

DATA HOLD SWITCH FREEZES READING 

FAST, AUDIBLE CONTINUITY TEST 

LOW BATTERY INDICATOR 

OVERLOAD PROTECTION 

ONLY 1% x 6% x Y” 

DC VOLTS 1mv-500v 

AC VOLTS 1mV-500V 

-1 OHM - 2 MEG OHM 

WEIGHS ONLY 2.3 OUNCES 

LOW PARTS COUNT-CUSTOM 80 PIN 1.51 INSURES 
RELIABILITY 

* INCLUDES MANUAL, BATTERIES, HARD CASE, AND 
ALLIGATOR CLIP 


* BAND WIDTH - DC: TO 35MHz {-3db) 
AC: 10 Hz TO 35MHZ (-3dh) 

+ SWEEP TIME - .1 ¿SEC ТО .5 SEC/DIV 
ON 21 RANGES 

+ DELAYED TRIGGER - 100 mSEC TO 1 ¿SEC WITH 
INTENSIFIED AND DELAYED MODES 

* COMPLETE MANUAL AND 1X-10X COMPENSATEO 
HOOK-ON PROBES INCLUDED 

* VARIABLE HOLD OFF FOR 
VIEWING COMPLEX WAVES 

* TV VIDEO SYNC FILTER 

* TRIGGERING OF CH-A, CH-B, ALTERNATING, 
LINE OR EXTERNAL 

* X-Y AND Z AXIS OPERATION 


CALL FOR VOLUME QUOTES 


* BAND WIDTH - DC: TO20 MHz (-3db) 
AC: 10 Hz TO 20MHZ (-3db) 
* SWEEP TIME - .2 ;SEC TO .5 SEC/DIV 
ON 20 RANGES 
* COMPLETE MANUAL AND HIGH QUALITY 
HOOK-ON PROBES INCLUDED 
* INPUT IMPEDANCE: 1 MEG OHM 
* TV VIDEO SYNC FILTER 
ж X-Y АМО Z AXIS OPERATION 
110/220 VOLT OPERATION 
COMPONENT TESTER 
LP CONSUMPTION - 19 WATTS 
BUILT-IN CALIBRATOR 
* AUTOMATIC OR TRIGGERED TIMEBASE 


» Wok = ROB % ж 


D COPYRIGHT 1855 JOR MICRODEVICES 
JANUARY 1986 * BYTE 459 


Inquiry 184 


ЕЙ»; Microdevices „ ES. 


IBM COMPATIBLE INTERFACE CARDS 
ALL WITH A ONE YEAR WARRANTY 


MULTIFUNCTION CARD 


ALL THE FEATURES OF AST S6 PACK PLUS AT HALF THE PRICE 


* CLOCK/CALENDAR 

* 0-384K RAM 

* SERIAL PORT 

* PARALLEL PORT 

+ GAME PORT 

* SOFTWARE INCLUDED 


PRINTER CABLE $9.95 64K RAM UPGRADE 9/56.21 
COLOR GRAPHICS ADAPTOR 


FULLY COMPATIBLE WITH IBM COLOR CARD 

* 4 VIDEO INTERFACES: RGB, 
COMPOSITE COLOR, HI-RES 
COMPOSITE MONOCHROME, 
CONNECTOR FOR RF MODULATOR 

« COLOR GRAPHICS MODE: 320 x 200 

* MONO GRAPHICS MODE: 640 x 200 

* LIGHT PEN INTERFACE 


MONOCHROME GRAPHICS CARD $129.95. 


FULLY COMPATIBLE WITH IBM MONOCHROME ADAPTOR AND 
HERCULES GRAPHICS CARD 


* LOTUS COMPATIBLE 

* TEXT MODE: 80 x 25 

+ GRAPHICS MODE: 720 x 348 

* PARALLEL PRINTER INTERFACE 

* OPTIONAL SERIAL PORT $19.95 


FLOPPY DISK DRIVE ADAPTOR 


* INTERFACES UPTOFOURSTANDARD 


FDDs TO IBM PC OR COMPATIBLES 
* INCLUDES CABLE FOR TWO 
INTERNAL DRIVES 


1200 BAUD INTERNAL MODEM FOR IBM 
INCLUDES PC TALK Ill COMMUNICATIONS SOFTWARE 


* HAYES COMPATIBLE 

* AUTO DIAL/ AUTO ANSWER 
» AUTO RE-DIAL ON BUSY 

* INCLUDES SERIAL PORT! 

* ONE YEAR WARRANTY 


EASYDATA-12B 9195 
300 0 BAUD MODEM FOR APPLE UR ІВМ 


Нату A ne 
|o HOW ONLY — 457" 


шыш $49.95 


INCLUDES ASCH PRO-EZ SOFTWARE (A $100 VALUE IN ITSELF) 


* FCC APPROVED * AUTO DIAL/AUTO ANSWER 
* BELL SYSTEMS 103 COMPATIBLE * DIRECT CONNECT 
* INCLUDES AC ADAPTOR 

$14.95 


CABLE FOR APPLE lic 


160 CPS | 
PRINTER 


MODEL 
PW-1080A 


Printed in Draft mode 
or Proportional and NLQ 


* VERYHIGH SPEED TN (жап CPS) « 2K PRINT BUFFER 
* EPSON/IBM COMPATIBLE CONTROL « DOWNLOADING FONT BUFFER 


+ 11x S DOT DRAFT MODE CHARACTERS + FAN FOLD, CUTSHEET ORROLLPAPER 


* 23 x 18DOTSIN NEARLFTTER QUALITY « SOLID “BUSINESS” MACHINE 


PS-IBM 130 warts $99.95 


FU-55B 05/00 $89.95 


FD-55F 03/0040 
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$129.95 


$99.95 


$59.95 


1224 South Bascom Avenue, San Jose, СА 95128 
600-662-6279 (CA) е (408) 995-5430 е FAX (408) 275-8415 © Telex 171-110 


UNBELIEVABLE MONITOR DEALS 


TAXAN 
RGB VISION III 
MODEL 415 


сом До, 
MODEL SC-100 
MADE FOR TAXAN BY ACORN + TOP RATED FOR APPLE 


SAMWOO 
MONOCHROME 
MODEL DM-216B 

* PERFECT COSMETIC MATCH 


* 640 х 262 PIXEL RESOLUTION +» 13” COMPOSITE VIDEO FOR IBM PC 


* 5 COLORS 

* 18 MHz BANDWIDTH 

* 12" BLACK MATRIX 

* IBM AND LOTUS COMPATIBLE 


CABLE FÜR IBM $15.95 


* RESOLUTION: 280H x 300V >» IBM COMPATIBLE TTL INPUT 
* INTERNAL AUDIO AMPLIFIER + 12" NON-GLARE SCREEN 
* ONE YEAR WARRANTY 


+ P39 GREEN PHOSPHOR 
* HI-RES 22 MHz BAND WIDTH 


$289.95 $169.95 999.95 


MONITOR STAND 


TILTS AND SWIVELS 


APPLE COMPATIBLE 
INTERFACE CARDS 


EPROM PROGRAMMER $59.95 


« DUPLICATE OR BURN ANY 
STANDARD 27xx SERIES EPROM 

* EASY TO USE nuu. e 
SOFTWARE INCLUD 

* MENU SELECTION FOR 2716, 2732, 
2732A, 2764 & 27128 

* HIGH SPEED WRITE ALGORITHM 

* LED INDICATORS FOR ACTIVITY 

* NO EXTERNAL POWER SUPPLY 
REQUIRED 

* ONE YEAR WARRANTY 


16K RAMCARD $39.95 


* FULL TWO YEAR WARRANTY 

* EXPAND YOUR 48K APPLE TO 64K 

* USE IN PLACE OF APPLE 
LANGUAGE CARD 


BARE РС CARD W/ INSTRUCTIONS $9.95 


IC TEST CARD $99.85 


x QUICKLY TESTS MANY COMMON 
Cs 

* DISPLAYSPASSOR FAIL 

* ONE YEAR WARRANTY 

* TESTS: 4000 SERIES CMOS 
74HC SERIES CMOS 
7400; 7415, 741, 74H, 745, 
SOME PROMS AND RAMS 


COMREX CR-1000 DUAL SLIMLINE DISK DRIVE 


FOR APPLE COMPUTERS 


* SPACE SAVING DESIGN 
STACK BETWEEN COMPUTER 
AND MONITOR 


+ QUIET, RELIABLE % HEIGHT DRIVES 
* TOTAL STORAGE CAPACITY: 2B6K BYTES 


* AUTO-EJECT MECHANISM 
* SHIELDED CABLE INCLUDED 


DISK DRIVES 
FOR APPLE COMPUTERS 


BAL-525 
$99.95 


+ 4 HEIGHT-ALPS MECHANISM 
* 100% APPLE COMPATIBLE 
а FULL 1 YEAR WARRANTY 


BAL-500 
$129.95 


a "E MECHANIZM- DIRECT DRIVE 
100% APPLE COMPATIBLE 
в a FULL 1 YEAR WARRANTY 


* FULL HT. SHUGART MECHANISM 
а Ere REPLACEMENT FOR APPLE 
а BEX MONTH WARRANTY 


APPLE c 


$139.95 
* 100% APPLE lic COMPATIBLE, | 
READY TO PLUG IN W/ SHIELDED 
CABLE & MOLDED 19 PIN CONNECTOR 
* FAST, RELIABLE SLIMLINE 
DIRECT DRIVE 
t SIX MONTH WARRANTY 


FOR 
MACINTOSH 
- $249.95 
* 3.5" ADD-ON DISK DRIVE 
+ 100% MACINTOSH COMPATIBLE 


* SINGLE SIDED 400K BYTE STORAGE 

* HIGH RELIABILITY DRIVE FEATURES 
AUTO-EJECT MECHANISM 

* FULL ONE YEAR WARRANTY 


DISK CONTROLLER CARD 
APPLE lic ADAPTOR CABLE 
ADAPTS STANDARD APPLE DRIVES 
FOR USE WITHAPPLE Ис 


^ $199.95 


$49.95 
$19.95 


| INCLUDES CONTROLLER AND DOS 3.3 WITH DISK UTILITIES 
ALL MERCHANDISE 100% GUARANTEED 
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Inquiry 185 


UNCLASSIFIED ADS 


NEEDED: Nonprofit organization needs donation of 
IBM compatibles, monitors, printers, and Hayes- 
compatible modems for conflict resolution and 
mediation training and education project in Costa 
Rica, Central America. Peaceworkers, 3149 
Plymouth Rd., Lafayette, CA 94549, (415) 935-3565. 

TRADE: Two white-water rafting tickets in exchange for 
an IBM PC XT or compatible for our training adven- 
ture teaching people with severe cerebral palsy to 
use micros and obtain employment. Tax-deductible. 
Kathleen Martin. Computer Access Project. 1904 
Franklin St. Oakland, СА 94612. (415) 832-7430. 

NEEDED: Nonprofit school for emotionally disturbed 
children seeks tax-deductible donation of Apple 
computers, peripherals. literature, supplies, etc. Will 
provide receipts. Dean Esmay, SMA Independence 
High School, 22700 Richton Square Rd.. Richton 
Park. IL 60471. (312) 481-6091. 

WANTED: Volunteer programmer seeks contribution 
of IBM. Apple. or compatible, peripherals, and 
literature for Institution of Social Work and Com- 
munity Development projects and development of 
public-domain educational programs for literacy 
training in underdeveloped areas. Jeffrey Y. Balanag. 
3536 Road Теп, Altura St., Sta. Mesa, Metro-Manila 
2806, Republic of the Philippines. 

NEEDED: UNIX system. IBM or compatible micros, 
terminals, monitors, printers, and other equipment 
for training and user's group sponsored at Maine 
State Prison. Tax-deductible, George Fernald, Maine 
State Prison Jaycees, Box A. Thomaston, ME 04861. 
or call David Macmillan or Bruce Wentworth at (207) 
354-2535, ext. 293. 

WANTED: Tax-deductible IBM P C-compatibles, moni- 
tors, printers, and copying machines for U.S. pro- 
fessors helping revive scientific psychology in China 
through graduate program at Liaoning Teachers 
University. Macintosh with printer also welcome. 
Shipping paid, Dr. J. S. Phillips, Child Study Center, 
University of Denver, Denver, CO 80208, 

WANTED: Nonprofit educational institution seeks tax- 
deductible contribution of an Apple lle or llc with 
printer for class use. Sherrill Jones, Northside 
Elementary School, Milledgeville. GA 31061, (912) 
452-8502. 

WANTED: Nonprofit youth-benefitting organization 
seeks 256K IBM PC, daisy-wheel printer. and public- 
domain software and/or 2 56K Apple lle for business 
and training use. Will pay shipping and send receipt. 
John Donohue, San Francisco Youth Sports 'lravel 
Fund Inc. POB 31488, San Francisco, CA 94131. 
(415) 661-5002. 

WANTED: Nonprofit after-school day-care center 
seeks tax-deductible donation of public-domain 
word-processing and database software for Apple 
11+. Karen Schiller, Havurah Youth Center, San Fran- 
cisco Jewish Community Center, 3200 California St., 
San Francisco, CA 94118, (415) 346-6040, ext. 224. 

WANTED: Tax-deductible contributions welcomed by 
nonprofit organization acting as equipment clear- 
inghouse for many nonprofit organizations needing 
hardware donations in Montana, Idaho, and Wyo- 
ming. Northern Rockies Action Group. 9 Placer, 
Helena, MT 59601, (406) 442-6615. 

WANTED: Nonprofit organization specializing in pro- 
moting family life seeks tax-deductible donations of 
computer equipment to expand services. Marian 
Redinger, Beginning Family. 14260 Lake Hills Blvd., 
Bellevue, WA 98007, (206) 644-2207. 

WANTED: Tax-deductible donation of TRS-80 com- 
puter and peripherals or Kaypro and compatible 
CP/M machines to support orthodox church group 
community project. Monastery of St. Justin Martyr, 
POB 844, El Dorado. CA 95623. (916) 644-6652. 

NEEDED: Small church seeks computer system (IBM. 
Apple. or Commodore) for bookkeeping and word 
processing. Donations are tax-deductible. Templo 
El Olivar. РОВ 729, Sunland Park. NM 88063, (915) 
718-8605. 

NEEDED: Word-processing and computer equipment 
to assist nonprofit ministry to preach in all parts of 
the world. Charles and Yvonne Svitlik, Cornerstone 
Ministries, POB 845, Waterbury, CT 06720. 

WANTED: Nonprofit tax-exempt organization needs 
donation of IBM PC, Apple. TRS-80. or compatible 


for general accounting and stock-control applica- 
tions. Mrs. Z. Elizondo. Confraternity of Christian 
Doctrine, 276 Pitt St, Sydney, New South Wales 
2000, Australia. 

WANTED: Nonprofit community service organization 
seeks tax-deductible donation of Apple or compati- 
ble with printer. New Life Foundation, Box 2000, 
Ojai, CA 93023. 

WANTED: Swedish student would like to correspond 
with others who have an interest in artificial in- 
telligence in general and LISP ip particular. Fredrik 
Nyman, Pilvagen |, 5-616 00 Ару, Sweden. 

WANTED: | need to convert my Apple Il toa 11+. but 
I can't find the autostart ROMs. Can anyone help? 
Richard Ashby, M.D., 9713 Old Creek Rd., Ventura, 
CA 93003, (805) 649-2725 or 652-6153. 

WANTED: Information on punch-card readers, includ- 
ing interface for connection to an Apple 11+ or Com- 
puPro (5-100) running а 280 processor. Walter F. 
George. M.D.. 1345 East 14th St. San Leandro. CA 
94578, (415) 483-6367. 

WANTED: A сору of BYTE document #112 (LISP in- 
terpreter for the 6800 or similar document for the 
6809). Mark Wilson, POB 14, Huntingdon. PA 16652. 

WANTED: Documentation on OEM (parallel) interface 
Diablo Hi-Type Il daisy-wheel printer including pin 
assignments, voltage levels, etc. Maintenance infor- 
mation also appreciated. Will refund postage costs. 
Dick Dixon. llmarin. Vale View Dr. Beech Hill, 
Reading RG7 2BD, England. 

WANTED: Working intel 4004 and 8008 microproces- 
sor chips for science museum exhibit. Send price. 
= Albrektson, 900 Edgehill Court. Covington, KY 
41011. 

WANTED: BYTE. issues | through 10. Will pay 
reasonable price for good condition. Dave jenson, 
7200 Marilyn NE. Albuquerque. NM 87109, (505) 
821-0109. 

WANTED: Information about sales places of literature 
for Casio FP-200 notebook computer, particularly 
on how to create an assembly program and to re- 
define the character set. Javier Argandona Lazo, Dr. 
Johow No. 385, Nunoa, Santiago. Chile. 

FOR SALE: ТІ-99/4А, cassette-recorder cable, and 
books: $130, Timex Sinclair 1000: $20, ColecoVision: 
$140. Atari 5200: $170. | will pay postage. Heriberto 
Suarez Buzon 3034, ‘frujillo Alto, Puerto Rico 
00760. 

FOR SALE: DEC PDP-11/05 system with 32K. includes 
restart/LDR, CRC/LRC arithmetic element. Unibus 
CTL RKO6-EA 120/60, single-access RKO6 120/60 
Hz. 10%-inch expander box 120 V. DEC maintained. 
Best offer. Mary Ann Atkins, Fountaindale Public 
Library District, 300 West Briarcliff Rd., Bolingbrook, 
IL 60439, (312) 759-2103. 

FOR SALE: Radio Shack information distribution net- 
work. Five TRS-80 Model I terminals, four disk 
drives, one MUX. Sue, Data Support Service. 7711 
Carondelet 504, Clayton, MO 63015. 

FOR SALE: РОР-11Л0, two RKO5s, Laboratory 
Peripheral System, VT52, and manuals. 5800. 
Science Unlimited Research Foundation. 311-D 
Spencer Lane, San Antonio, TX 78201. 

FOR SALE: Complete system board for Columbia 
1600-1, 8088 processor, one parallel and two serial 
ports, power supply, and documentation. $400. Paul 
Bookbinder, 150 West 87th St.. New York, NY 10024, 
(212) 840-1327. 


UNCLASSIFIED ADS MUST be noncommercial, from 
readers who have computer equipment to buy, sell, or trade 
on a onetime basis. All requests for donated computer 
equipment must be from nonprofit organizations. Programs 
to be exchanged must be written by the individual or be 
in the public domain. Ads must be typed double-spaced, 
contain 50 words or less, and include full name and ad- 
dress. This is a free service; ads are printed as space per- 
mits. BYTE reserves the right to reject any unclassified 
ad that does not meet these criteria. When you submit 
your ad (BYTE. Unclassified Ads, POB 372, Hancock. 
NH 03449), allow at least four months for it to appear. 


FOR SALE: Apple Il+ (64K) with two Apple drives, 
Zenith monitor, Epson MX-80 F/T with graphics 
chips, RS-232 interface, RF modulator. manuals, and 
accessories. Excellent condition. 51100. John Lipa. 
165 Harcross Rd.. Woodside, СА 94062, (415) 
366-0547. 

WANTED: Commodore 64 and 128 users іп US. and 
Canada for public-domain software club. Jonathan 
Harte, 138 Birch-Hill Dr.. Ottawa, Ontario KIK 3Y5. 
Canada, (613) 746-7392, 

FOR SALE: NEC PC-8001A computer, 8031 dual 150K 
disk drives, Renaissance ‘Technology Wedge, NEC 
JBI201 monitor, extra RS-232C port. sound synthe- 
sizer board, A/D/A ports, Centronics parallel port. 
and 300-bps modem. $1700, James Bucan. 278 
Sisson St., Romeo, МІ 48065. (313) 752-2660. 

FOR SALE: Dimension 68000, |-megabyte RAM, four 
floppy-disk drives, and IBM, Z80. and Apple emula- 
tion boards. Asking $6000. Stan Miley, 2812 Hillside 
Dr.. Bryan. TX 77802, (409) 846-1664. 

FOR SALE: S-100 system 6-slot Integrand mainframe. 
Teletek ҒОС-І CPU/disk controller 5W-inch and 
8-inch formats. two RS-232C ports, parallel ports. 
CompuPro RAM 16, two 8-inch VU تو س‎ drives. 
two monitors, two printers, 300/1200-bps modem. 
and documentation. $2500 or best offer. Art Mor- 
ton, 2513 Dawes St., Rancho Cordova, СА 95670, 
(916) 363-8144. 

FOR SALE: Hazeltine Executive 80 Model 20 ter- 
minal, 80/132 columns, up to 19,200 bps, character 
graphics, eight programmable function keys, detach- 
able keyboard. Paul Wick, 10503 Jimenez St., Lake 
View Terrace, CA 91342, (818) 896-3502. 

FOR SALE: ‘Tektronix 60-MHz oscilloscope. Model 
2215, dual trace, dual time base, delayed sweep. 
with manuals, probes, and cover. $1200 or best of- 
fer. Richard Gorton, DVI-C68544, POB 600. Tracy. 
CA 95376. 

FOR SALE: Sol-20 48K computer with Micropolis 
630K dual drive Model 1053 MOD ll, manuals, and 
more. All in good condition. $750 plus postage. 
John L. Gorman Sr. 210 Sprague Ave., South Plain- 
field, М) 07080. 

WANTED: ALSPA ACI-2 CP/M computer. Duncan 
Moyer, 13418 Garden Bar, Grass Valley, CA 95945, 
(916) 268-0115. 

FOR SALE: BYTE: January 1982. 23 copies will be 
sold individually by lottery for $5 each. Send SASE 
for drawing. Selene Pappas, 23644 North 84th St., 
Scottsdale, AZ 85255. 

WANTED: Hewlett-Packard 86/87, 128K memory 
module, serial (RS-232C) interface. VO ROM, 
modem, and plotter ROM. D. Bran, 12335 Santa 
Monica Blvd. #192, Los Angeles, CA 90025. 

FOR SALE: Intersystems 5-100 system, 64K. 280, two 
serial and two parallel ports. two Shugart 850 
DS/DD, C. Itoh 101 terminal, PROM burner, modem. 
and more. $1400 or best offer. Martin Unger, 1415 
Northwest 62nd St.. Ft. Lauderdale, FL 33309, (305) 
772-3070. 

FOR SALE: BYTE: June through December 1976: 520: 
1977 through 1983: $30 per year. David Baldwin, 
22 Fox Den Rd.. Hollis, NH 03049, (603) 465-7857. 

FOR SALE: Mannesmann Tally MT-160 printer. Epson- 
compatible, 160 cps, has near-letter-quality mode. 
In fine working condition, Asking S200. Also, Apple 
80-column card: $25. Dave Schultz, 12801 Country- 
view Court, Burnsville, MN 55337. 

WANTED: EPROM copy. disk copy. source code, or 
hex dump of operating system for TLC Problem 
Solver Intelligent Terminal (TOS version 1.011 or 
later. Also schematics or other documentation. 
(PSS Inc. out of business in 1979.) Will provide TOS 
in 2732 for your terminal. Tim Vest. 4 Cambridge 
Rd., Convent Station, № 07961, (201) 993-8541. 

WANTED: Correspondence about computers for 
solar and greenhouse applications. John Wilson, 
29001 Harvey Lane. Corvallis, OR 97330. 

FOR SALE: Hewlett-Packard 9816 personal computer. 
9121! two-drive unit, 82906A dot-matrix printer. and 
all manuals. Mint condition. W. M. Davidson. 4405 
West Pyracantha. Tucson, AZ 85741, (602) 742-3982. 

FOR SALE: Cromemco Trace System simulator Model 
TSS-S, $15. N. Conroy, 177 Tosca Dr., Stoughton, MA 
02072, (617) 344-1352. Ш 
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13 203 Multiple Robotic Manipulators . . . . . Hawker. Nagel. 27 397 Mathematical Recreations: 
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SIMULATION TABULATION 

Lawrence Cone wins S100 for his article “Skycam: An Aerial Robotic 
Camera System.” which placed first in the results of October's issue. In 
second place is the theme "Why Models Go Wrong" by Tom R. Houston, 


who wins $50. Part 2 of Clifford Kelley's "EGO: A Homebuilt CPU" 
covering "The Hardware" came in third. Steve Ciarcia, Bruce Webster, 
and Jerry Pournelle remain popular with readers. Hats off to all. 


BYTE ADVERTISING SALES STAFF: 


Dennis J. Riley, Advertising Sales Manager, 70 Main Street, Peterborough, NH 03458, tel. (603) 924-9281 


NEW ENGLAND SOUTHEAST SOUTH PACIFIC WEST COAST SURPLUS 
МЕ, МН. VT. МА, КІ, КС, SC. СА, FL. AL, TN SOUTHERN CA. AZ, ММ, LAS VEGAS AND RETAIL ACCOUNTS 
EASTERN CANADA Maggie M. Dorvee (404) 252-0626 lack Anderson (714) 557-6292 Tom Harvey [805) 964-8577 
Paul McPherson Ir. (617) 262-1160 McGraw-Hill Publications McGraw-Hill Publications 3463 State Street—Suite 256 
McGraw-Hill Publications 4170 Ashford-Dunwoody Read— 3001 Red Hill Ave. Santa Barbara. CA 93105 
575 Boylston Street Suite 420 Building #1—Suite 222 \ 
Boston. MA 02116 Atlanta, GA 30319 Costa Mesa, CA 92626 The Buyer's Mart 

Karen Burgess (603) 924-9281 


ATLANTIC MIDWEST Karen Niles (2131 4805243, 487-1160 BYTE Publications 

NY. NYC, CT. МІ (NORTH) IL. МО, KS, 1А. ND. SD. MN. Wi, NB, IN McGraw-Hill Publications 70 Main Street 

Leah G. Rabinowitz (212) 512-2096 Bob Denmead (312) 751-3740 3333 Wilshire Boulevard 4407 Peterborough. NH 03458 
McCraw-Hill Publications McGraw-Hill Publications Los Angeles, CA 90010 BYTE BITS (2x3) 


TNI it the ANE араа NORTH PACIFIC Dan Harper (603) 924-6830 
New York, NY 10020 Chicago IL 60611 НІ. WA, OR, 10, MT, NORTHERN СА, BYTE Publications 
' | NV (except LAS VEGAS). W. CANADA 70 Main Street 

Dick McGurk (2031 968-7111 GREAT LAKES, OHIO REGION David jern (4151 362-4600 Peterborough. NH 034 58 

McGraw-Hill Publications MI. OH, PA (ALLEGHENY), KY. McGraw-Hill Publications 

Building A—3rd Floor ONTARIO, CANADA 425 Battery Street Post Card Mailings 

777 Long Ridge Road Mike Kisseberth (313) 352-9760 San Francisco, CA 94111 National 

Stamford, CT 06902 McGraw-Hill Publications Bradley Browne (603) 924-6166 
4000 Town Center—Suite 770 Bill McAfee (415) 964-0624 BYTE Publications 

EAST Southfield. MI 48075 McGraw-Hill Publications 70 Main Street 

PA (EAST). № (SOUTH). | 1000 Elwell Court—Suite 225 Peterborough, NH 034 58 

MD. VA. W.VA. DE. DC. SOUTHWEST, ROCKY MOUNTAIN Palo Alto. CA 94303 

Daniel Ferro (215) 496-3833 UT. CO, WY, OK. TX, AR, MS. LA 

McGraw-Hill Publications Kevin Harold (214) 458-2400 
McGraw-Hill Publications 


Three Parkway 
Philadelphia, PA 19102 Prestonwood Tower—Suite 907 
5151 Beltline 


Dallas, TX 75240 


International Advertising Sales Representatives: 


462 


Mr. Hans Csokor 
Publimedia 
Reisnerstrasse 61 
A-1037 Vienna. Austria 
222 75 76 84 


Mrs. Gurit Gepner 


McGraw-Hill Publishing Co. 


PO Box 2156 
Bat Yam, 59121 Israel 
3 866 561 321 39 


Mr. Fritz Krusebecker 


McGraw-Hill Publishing Co. 


Liebigstrasse 19 

D- Frankfurt/Main | 
West Germany 

69 72 01 81 


BYTE * JANUARY 1986 


Mrs. Maria Sarmiento 
Pedro Teixeira 8. Off. 320 
Iberia Mart | 

Madrid 4, Spain 

| 45 52 891 


Mr. Andrew Karnig 

Andrew Karnig & Associates 
Finnbodavagen 

S-131 31 Nacka, Sweden 
8-44 0005 


Mr. Alain Faure 
McGraw-Hill Publishing Co. 
17 rue Georges Bizet 

F 75116 Paris 

France 

(1) 47-20-33-42 


Mr. Arthur Scheffer 
McGraw-Hill Publishing Co. 
34 Dover St. 

London WIX 3RA 
England О! 493 1451 


Mr. Savio Pesavento 
McGraw-Hill Publishing Co. 
Via Flavio Baracchini ! 
20123 Milan. Italy 

02 86 90 617 


Seavex Ltd. 

400 Orchard Road, #10-01 
Singapore 0923 

iur of Singapore 
Tel: 734-9790 

Telex: RS35539 SEAVEX 


Seavex Ltd. 

503 Wilson House 

19-27 Wyndham St. 
Central. Hong Kong 

Tel: 5-260149 

Telex: 60904 SEVEX HX 


Hiro Morita 

McGraw-Hill Publishing Co. 
Overseas Corp. 

Room 1528 


Kasumigaseki Bldg: 
3-2-5 Kasumigaseki. 
Chiyoda-Ku 

Tokyo 100. Japan 
3 581 9811 


READER SERVICE 


Inquiry No. Page No. 
398 IST PLACE COMP. SYSTEMS. 154 
2 WDELECTRONDS. ........... 195 
3 A-OK SYSTEMS ..,.%-..--. - 48 
4 AST. RESEARCI . қазанын TS 
9 ASI. RESEARG аз оза еее 
6 AB COMPUTER: — A БА 
Qum Ji WE E еее а. ВЕ 
8 ADDMASTER CORP... .,,..,..426 
10 ADV, DIGITAL CORP. — ..... 36 
П ADV. DIGITAL СОВР. ,......... 36 
12 ADVANCED COMP. PR - 447 
AEF BRODUCEIS: (ЧС osse 432 
13 ALL COMPUTERS. ....,... 316, 317 
14 ALPHA LOGIC BUSINESS SYS. . . 358 


18 
19 
20 


32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
426 
44 


45 
46 
47 
48 
49 
51 
52 
55 
58 
59 
61 
62 
63 
64 
65 
66 
68 
69 

373 
70 
71 
72 
73 
74 
75 
76 
71 
78 


AMDEK CORP , — 20 
AMERICAN MICRO TECHNOLOGY 67 
AMERICAN SMALL BUSN.COMP. 267 


а... 


AMPERE INC. işa «ats zee 242 
AMPRO COMPUTERS INC. .,,., 372 
AMPRO COMPUTERS INC. . 372 
APRETEK.. Ls ruere eram s 94 
APROTEK . eda нее ress аза. 194 
APROTEK . .. 452 
ARITY CORPORATION... .126 
ASHTONTATE..... oco md 12, 13 
AT&T INFO. SYSTEMS ....... 396 
AT&T INTERNATIONAL — nee 
AIRON CORP Genes vv 72522257239 
AVOCET . à 1, 325 
B&B ELECTRONICS .....,..... 434 
B&C MICROSYSTEMS... .,. ...374 
BASF SYSTEMS ..,... 16,97 
BASIC TIME „кь атьш» sa тга... 29 
BAY TECHNICAL ASSOC......... 23 


BITTNER ELECTRONICS ....... 426 
BLAISE COMPUTING INC. ...... 178 
BORLAND INTL........ кь... СІ 1 
BORLAND ТЫТ е. : СИ, 1 
BORLAND INTL. , se ir 
BORLAND INTL.. .29 
BORLAND INTL. ira . 4l 
BORLAND INT'L. ws ‚41 
BUKOWSKI КОВО: к. , 440 
BUSINESS TOOLS IN „a 269 
BYTE BACK ISSUES. ...... 420 


BYTE SUBSCRIBER МЕ55АСЕ... 401 
BYTE SUBSCRIBER SERVICE....399 


BYTE CONNECTION, THE... . 424 
BYTEK COMP. SYS. CORP....... 256 
C WARE/DESMET С...........430 
C]. COMPUTERS ., В ... 356 
C). СӘМРІЛЕН5.)...2.-.-... 256 


CALIFORNIA DIGITAL .....448, 449 
CAPITAL EQUIPMENT CORP. ... 305 
GAPITAL МЕК Ык, or oem ee е. 436 


CAUZIN SYSTEMS. ........76, 77 
CHEETAH: INT'L, INC..,.. ...,..123 
CHORUS DATA 5Ү5ТЕ? 217 
СМБ кеа ee озова 
COGITA t.s vom 222 qur B 
COGNATE cocaina 50; жола, Sod 452 


COMET TECHNOLOGICAL CO... 432 
COMMODORE BUSN. MACH. .. , 189 
COMMUNICATIONS ELECTR. .,. 435 
COMPETITIVE EDOGE....... ‚.. 407 
COMPUDATA TRANSLATORS INC .430 


COMPUMAIL .... . 250 
COMPUPRONIt/ . 367 
COMPUSAVE. , «oranin 424 
COMPUSERVE. 4... vet ee , 239 
COMPUTER AFFAIRS INC. .297 
COMPUTER BARN. THE........ 116 


COMPUTER BOOK CLUB. THE ., 129 
COMPUTER CONNECTION INC. . 423 
COMPUTER CONTINUUM . ..... 434 
COMPUTER INNOVATIONS .....363 
COMPUTER MAIL ORDER . . 220, 221 
COMPUTER MART ............ 


inquiry No. Page No. Inquiry No. Page No. 

81 COMPUTER SWAP AMERICA mid 202 НАЕВ!$Л.АМЕК.............. 341 
82 COMPUTER WAREHOUSE, ,. 179 154 HAYES MICROCOMPUTER PROD.. 27 
83 COMPUTER WAREHOUSE., 179 155 HERCULES COMPUTER TECH. , . 151 
84 COMPUTERBANC.. ..........433 156 HERCULES COMPUTER TECH. .318 
86 COMPUTRADE..,.....,: 5... .. 398 “ HEWLETTPACKARD... ss. was 333 
387 COMPUWORLD. .425--- 340019 158 HEWLETT-PACKARD gue ame 
87 CONCORD TECHNOL О... 379 159 HOOLEON COMPANY asas 

88 CONROYLAPOINTE.. . 52, 53 160 HOOLEON COMPAN) .. .. 

89 CONROY-LAPOINTE .., 52. 53 406 HOUSTON INSTR /BAUSCHSLOMB . 22 
90 CONROY-LAPOINTE . . 52. 53 161 HYMCO TECHNOLOGIES INC. .. 180 
91 CUESTA SYSTEMS. ..., . 30 162 IBEX COMP Coen Kan, iB 
92 CUSTOM COMP TECH. 420 ЮЗ BM CORFE „2-5,5. » 

93 CUSTOM COMP. ТЕСН.,,...»., 421 | AN lec ———— — 

94 CYMA CORPORATION . 338 409 IBS CORP... 

95 CYMA CORPORATION, , . 338 IGS IC EXPRESS «аз»етзе изә». 

96 CYMA CORPORATION , 370 167 INFORMATIO viii 

97 CYMA CORPORATION,.... 370 168 INLAB INC., | 

98 D AND D DISCOUNT... ., ..441 169 INNOVATIVE .190 

° DAK INDUSTRIES. E ansa dis e BIS 425 INOVION, , . . 142 

394 DATA EXCHANGE, ,. 452 170 INTECTRA ın —IBE 
395 DATA EXCHANGE 454 171 INTEGRAND « : .. 2308 
418 DATA SPEC. ama чәе 9419 172 INTERCONTN. MICRO SYS. .....7° 
419 DATA SPEC. 213 173 INTERCONTN. MICRO SYS... ., 
102 DIGITAL PRODUCTS INC.........258 * INTERFACE TECH CORP... ‚ 187 
103 DIGITAL RESEARCH ІМС........ 182 174 INTUSOFT . a sanis са а оь ота 198 
104 DIGITALK . "A . 46 175 IOMEGA. ,. pe" 91 
106 DISK MERC а . . 383 178 JADE COMP. PROD..... 450, 451 
107 DISKETTE CC . 407 179 IAMECO ELECTRONICS |, 260, 261 
108 DISKS PLUS . —— T ОЕ 180 IC INFORMATION SYSTE ыы 
109 DISKWORLD!. INC. ....... 442, 443 181 JOR INSTRUMENTS. . ss œ 

11} DIVERSIFIED COMPUTER SYS, .. 430 182 IDR MICRODEVICES ....2...: 455 
428 DIVERSIFIED GROUP ..... 438, 439 183 IDR MICRODEVICES....,. 456, 457 
112 DOKAY COMP. PROD. INC. ,..... 419 184 IDR MICRODEVICES,,..,. 458, 459 
113 DYNATEC SYSTEMS INC.......,398 185 iDR MICRODEVICES ......... 460 
114 DYNAX. INC ....... TETTE UU 186 ІНІ RESEARCH .... a» oes 452 
115 EARTH COMPUTERS .,........ 354 187 JMC RESEARCH. INC. .., a: sra 339 
116 EARTH COMPUTERS. ........ 354 189 [VB.EVECTRONICS.........-.. 440 
117 ECLIPSE SYSTEMS aheso .- 4%! 190 KADAK PRODUCTS LTD........ 452 
IS ECOSSIFT. Lus cent von a В 393 KEA SYSTEMS.. T 440 
119 EDUCATIONAL MICROCOMP SYS. 452 19) KEITHLEY DAG i.i. ono» ,432 
120 ELEXOR INC. . , —ÓÓ 192 KEY SOLUTION: E un 
121 ELLIS COMPU' asa, 244 193 KEY SOLUTIONS ¢ ..74 
422 EMERSON. . 199 194 KIMTRON CORP. . (че oul 
423 EMERSON. um " 199 196 KYOCERA. š " 215 
407 ENERTEC I ‚70 197 KYOCERA... ‚ бот. UND 
343 ENGARDE. , , „© MÀ 198 LABORATORY MIC .62 
124 ESSENTIAL ..... 32 424 LACHMAN ASSOC wma dure , AE 
126 BVEREX SYSTEMS „ьа: 43 199 LANC-ALLAN. INC ,.,.... 378 
127 EVEREX SYSTEMS , а= E. 200 LANIER HARRIS. — M oí 
128 EXCELTEC INDUSTRIES. INC. ... 452 201 LANIER HARRIS. — 997 
M9 EXPENTBACH ..... „.... veces ro PIA 202 LANIER HARRIS. TT . 341 
130 EXPRESS MICRO SUPPLIES ,.,. 275 203 LATTICE. ING... ... .355 
134 FLAGSTAFF ENGINEERING... . 209 204 LAWSON LABS, INC.. .. .. 452 
135 FLAGSTAFF ENGINEERING. .... 209 206 LEVCO ENTERPRISES ..0..0:. 252 
396 FORTRON. INC. ....... Sê 437 207 LEVCO ENTERPRISES ., 252 
397 FORTRON. INC. ......... 437 208 LIFEBOAT ASSOC........-.- 341 
137 FOX AND GELLER. INC 384 209 LIFEBOAT ASSOC... T 343 
138 FOX SOFTWARE. INC. . ‚ 54 210 LINTEK INC. . ara orkes SES 
139 FUNK SOFTWARE.. ..........143 213 LOGICAL DEVIGI iti 0, 391 
140 FUTURE COMPUTING/M-G I.S. . . 265 211 LOGICSOFT. ... .,176 
144 GENOA SYSTEMS CORP..... 72, 73 215 LOGITECH INC.. а-ы... ЖІ 
145 GOLD HILL COMPUTERS ...... 160 215 IDOITEEH INC. ........ 253 
146 GOLDEN BOW SYSTEMS. ...... 432 217 ІОМА5 DATA PRODUCTS... 169 
147 GOLDEN BOW SYSTEMS. .,....434 218 LYBEN COMP SYS. ,.,.. s.. 426 
148 GRAND UNION MICROSYSTEMS 434 219 WCO СОМРИТЕК..,......,. . 205 
149 GTEK INC.. байа ames о 63 * MACMILLAN BOOK CLUBS 368, 369 
130 HEL INC. рава «eshte ots. 06 221 MAIN STREET COMPUTER... .34, 35 
152 HANZON DATA ІМС............ 30 222 MANX SOFTWARE SYS.......... 47 
153 HARMONY VIDEO & СОМР.... 379 223 MARK WILLIAMS CO.. 2-49 
200 HARRIS/LANIER . TR C 224 MARK WILLIAMS СО. . ........ 61 
201 HARRIS/ILANIER. — — ....... 339 225 MARON PRODUCTION 2032 


ътэвэеэзеванатаавгаззоервпевппа=аатр т ттавтазатавпааваеатвтеъввеаягапнвививавза 


TO GET FURTHER information on the products advertised in BYTE. either 
pick up your touch-tone telephone and use TIPS (if you are a subscriber), 


or fill out the reader service card. Either way full instructions are pro- 
vided following this reader service index which is provided as an addi- 
tional service by the publisher, who assumes no liability for errors or 
omissions. *Correspond directly with company. 


nquiry No. Page No. 
226 MARYMAC INDUSTRIES INC. ... 428 
227 MASTERBYTE COMP. OF NY. .393 
228 MAXELL DATA PROI "IPTE 
229 MAYNARD ELECTRC .15- 
“ MCGRAW-HILL СЕС 321 
141 MCGRAW-HILL INC.. , ТТЕ: ст. 
230 MEGASOFT ... .......,..... 430 
231 MEGATEL COMPUTER TECH... , 375 
232 MERRITT COMP. PRODUCTS,...454 
233 MF] ENTERPRISES INC...,,. . 231 
432 MICRO BUSINESS PROD.. .. .,.376 
433 MICRO BUSINESS PROD..,, .,.376 
235 MICRO DATA BASE SYS... . 95 
415 MICRO DATA BASE SYS.. . .. 323 
236 MICRO DESIGN INTL.... . 313 
237 MICRO MART. INC. ,. .. 4, 65 
238 MICRO PRODUCTS. ..., ...453 
239 MICROCOMPUTER ACCESSORIES . 240 
240 MICROCOMPUTER ACCESSORIES . 240 
241 МСИООКАҒА.,....р>........-. 17 
* MICROMINT INC.. еәі...-..224хХ6 
242 MICROPHONICS TECHNOLOGY .. 60 
243 MICROPHONICS TECHNOLOGY . 192 
244 MICROPROCESSORS UNLTD.....430 
° MIGRORIM: INC. ss. ssi 394, 395 
245. i19 c oot Sea ae 425 
* MICROSOFT СОЕР...-.......... 51 
* MICROSOFT СОКР.......--... 247 
* MICROSOFT CORP. ..... a Disc 249 
* MICROSOFT CORP... INSERT 32A-H 
247 MICROSTUF. INC... .281 
248 MICROWAY 2... ee enn 141 
Wb ee 2 M—————— 340 
123 MIDWEST COMP. & VIDEO SUPPLY 280 
250 MIMIC. SYSTEMS .;|.,........ 125 
251 MITAC. - .. 306 
° MIX SOFTWARE ias stuna ena. 229 
252 MONTEREY INT'L, CORP. ....... 70 
253 MOUNTAIN VIEW PRESS.,..... 212 
254 MTI SYSTEMS CORP........... 322 
257 МАМАО, ржа кне вае ЕТ 
258 NANAO. , Tus . 127 
259 NANTUCKET i. ше. oin ntt as 45 
260 МАМТОСКЕТ.......... ж. аа 45 
261 NATL. PUBLIC DOMAIN SFTW. .. 454 
* NATIONAL COMPUTER GRAPHIC 262 
262 NATIONAL INSTRUMENTS ..... 167 
263 NATIONAL MEMORY SYSTEMS . 211 
264 NEC HOME ELECTR. ОЅА . ,..,. 326 
265 NEC INFORMATION SYS....... сш 
417 NETWORK TECHNOLOOIES 156, 157 
“ NEWSNET INC.. TP . 16 
26 NORTH HILLS CORP........ ..376 
* NRI SCHOOLS ELECTR. ‚257 
268 ORCHID TECHNOLOGY ..,. ‚255 
269 ORION INSTRUMENTS., , . 201 
27) РС, HORIZONS. INC. ... 428 
272 PACIFIC EXCHANGES . 440 
273 PC NETWORK ,.,......., in, 8] 
ӨТ EC SOURCE ees 285 
274 РС TECK. сн була 217 
ТҮЗ PO USA Seetek aos en . 422 
276 PCS LIM а. 242 
277 PCS LIM ess 64, 365 
278 PECAN . ee Pe ОШ 66 
279 PERMA POWER JNICS. .343 
430 PERSOFT ING. a иша emm ao om 8 
431 PERSOFT INC...,. . .8 
281 PHOENIX COMP PROD. CORP... . 147 
282 PLUS DEVELOP CORP. 101, 102, 103 
284 PRACTICORP ................. 69 
285 PRECISION DATA PRODUCTS... 432 
286 PRICE-LINE COMPUTERS INC. .. 359 
287 PRINCETON GRAPHIC SYS.. ,. 139 
288 PRINCETON GRAPHIC SYS......300 
420 PRINTER ACCESSORIES DIRECT. 377 
289 PRIORITY ОМЕ.............. 429 
290 PRO CODE INTERNATIONAL ... 350 
291 PROGRAMMER'S SHOP...... ..348 
292 PROGRESSIVE MICRO DISTR. 174, 175 
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Inquiry No. Page No. 
429 PURPLE COMPUTING... .,,.. 454 
414 ODP COMPUTER 5Ү5 ....,.... 294 
299 OIC RESEARCH n oss oraa soea 264 
296 OUA TECH. ІМС...,......-....426 
297 OUA TECH. INC.. қ -...426 
288 "OUA TEGH, ІМС............... 426 

" QUAID SOFTWARE LTD. ....... 382 
299 QUALITY PRINTERS.;....... 434 
302 OUANTUM SOFTWARE SYS .... 380 
303 RADIO SHACK., 4 . CIV 
304 RADIO SHACK... .,.. а... 1! 
BUG’ RAIMARCORR., . se, --..-....-. 385 


306 RED RIVER TECHNOLOGY INC... .55 
307 RELATIONAL DATABASE SYS.. ..270 
308 RELMS... . . . 140 


309 ROBOT EXPERIMENTER .... a: 430 
310 ROSE ELECTRONICS ,......... 434 
311 S&K TECHNOLOGY INC. ....... 426 
312 S'NW ELECT. & APPL.......... 337 
313 5-100 DIV. 696 CORP. ..... 444, 445 
314 5-100 DIV. 696 CORP. ..... 444, 445 
STB SAB LINKING ee eren 426 
316 SAREWNRES..- enm oon! 428 
325 5ЗАП....-.....-»..»»»...... 978 
317 SAMSUNG ELECT. DE TI 


399 SBT CORPORATION... ..,. 259 
400 SBT CORPORATION ...... ‚259 
319 SCOTTSDALE SYSTEMS....... 427 
320 SEMIDISK SYSTEMS........... 146 
321 SILICON БРЕСАЕТТЕБ.......... 75 


SEND FOR YOUR 


SUBSCRIBER I.D. CARD 


GET PREPARED 


CALL TIPS 
ENTER YOUR 


SUBSCRIBER AND 
ISSUE NUMBERS 


ENTER YOUR 
INQUIRIES 


END SESSION 


Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
322 SILICON SPECIALTIES s, wee ...75 399 TECH BE „орь rau rh 218 382 WESTERN COMPUTER ..,...... 58 
323 SLICER COMPUTERS INC....... .94 351 TEKTRONIX INC , опао 383 WHOLESALE OUTLET. THE ..... 68 
324 SLICER COMPUTERS INC. ....... 94 352 THOMSON CONSUMI )D...63 188 WILEY PROFESSIONAL SFTW. .. 222 
* SOFTCRAFT, INC. он owt 8 353 TIGERTRONICS ІКС..,..... ...440 384 WINTER СОЯР.,,........... -29 
327 SOFTKLONE DISTRIBUTING .... 149 * TINNEY, ROBERT CRAPHICS....405 385 WINTEK CORP........ 428 
* SOFT LINE CORE сше. кш». а ТІ 354 ТІМ SYSTEMS ІМС............ 241 403 WORLDWIDE ACCESS ..,. 431 
428 SIETRONIGS:. ns... cana. 434 355 ТІМ SYSTEMS INC ,, .....,.. 243 386 WRITING CONSULTANT: .. . 128 
329 SOFTWARE CHANNELS INC., ..271 356 TLM SYSTEM: "IL OE 245 388 WYSE TECHNOLOGY.. 272330 
330 SOFTWARE LINK. THE.. 4... MS 397 TOPAZ. INE aca -.-.. 202 389 X-10 USA. INC. .,,,.--..--... 391 
331 SOFTWARE SOLUTIONS INC. 298, 299 ЗӨ ТОНОМ, ors tree 202 390 XEROX СОВР... ...... 118. 119 
412 SOLUTION SYSTEMS.......... 352 360 TOSHIBA AMERICA INC ., 388, 389 401 Z-SOFT CORPORATION ,.. sas .49 
413 SOLUTION SYSTEMS ....... "T 950 361 TRANSEC SYSTEMS, ІМС.,..... 198 402 ZSOFT CORPORATION ..... ... 49 
335 SPECTRUM SOFTWARE ........ 165 363 TRUE ВАБІС................. 2253 
* SPERR T COMP:SYS. .... 5... .. ІШ 364 TURBOPOWER SOFTWARE ,.... 360 * Correspond directly with company. 
E TE ik atte toe eter ems 207 368 US ROIS e e tenes 2. 373 
337 STARBUCK DATA СО..........440 366 UNICORN ELECTRONICS....... 430 
БАЙ, Uc | ol nr 181 367 UNIFIED SOFTWARE SYS ...... 440 
339 STSC INC.. ve ..., ..,..,93 368 UNIVERSAL CROSS—ASSEMBLERS 430 INTERNATIONAL ADVERTISING SECTION 
380.9 8C ЧС s pees eru ea ,. 336 389 МЕКТЕГЛІМС............... 28, 29 
341 SUMMIT SOFTWARE TECHN. INC. 183 410 VERTEX 5Ү5777,,,,., te 342 500 AMERICAN BUYING & EXPORT 
342 SUNTRONICS CO. INC.......... 422 411 VERTEX SYS perenras E 5ЕВЕМ!СЕб.................. 144C 
е ТИЕКТЕ МС. ER 290 $3" VIA WEST geal f a ate ..216 ux 4 TU ә... ak 144A, 144D 
344 SYSTEMS MANAGEMENT ASSOC. 208 $72 МА МЕБТ.,.,;--. -.. LEID ШІ CASIO v a aa oann 144H 
345 SYSTEMS MANACEMENT ASSOC. 277 * VLM COMPUT! .. 440 502 CITIZEN PRINTERS ,,. ..... I44E 
346 SYSTEMS MANAGEMENT ASSOC. 256 315 VOTRAX. ІМС.,.....:...».....144 503 DELIN INFORMATIC, , 144B 
427 TATUM ГАВ5................ 440 376 WALLING CO... uses, ..428 504 FIGURE FLOW LTD. noaa 144B 
404 TAXAN CORPB.......... ..... 91 378 WAREHOUSE DATA PRODUCTS . 227 505 GREY MATTER. . . . . 144B 
405 TAXAN CORP carcer o Il 379 WEDGE TECHNOLOGY INC. .... 434 506 WINTECH CORP. ..,,. ....144В 
SER" TPA G Lo crore , 197 380 WERSI ELECTRONICS.......... 50 
A TECH Гн». oem imme wots ЛЕН 381 WESTERN COMPUTER. .... .. 58 No domestic inquiries, please. 


SUBSCRIBERS ONLY!* 


Use БҮТЕ 5 Telephone Inquiry Processing System 


Using TIPS can bring product information as much as 10 days earlier. 


1) If you are a new subscriber or have lost your I.D. card, circle #1 оп the Reader Service 
Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


2) Write your Subscriber Number, as printed on your Subscriber I. D. Card, in boxes in Step 5 below. 
(Do not add 0’s to fill in blank boxes) 

3) Write numbers for information desired in boxes in Step 7b below. 
(Do not add 0’s to fill in blank boxes.) 

4) Now, on a Touch Tone telephone dial: (413) 442-2668 and wait for voice commands. 


5) When TIPS says: “Enter Subscriber Number" 
(Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad 
ignoring blank boxes) 


Enter L1 CJ C1 L1 C1 C1 C1 CJ ЕЕ 

6 When TIPS says "Enter magazine code & issue code" 
Enter ПІН (I) [6] (8 8 

7a) When TIPS says "Enter (next) Inquiry Number” 
Enter one inquiry selection from below (ignore blank boxes) 


b) Repeat 7a as needed (maximum 17 inquiry numbers) 


8) Епа session by entering [*] 7 [9] O 8 (s 


9) Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-9281. 


If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-258-5485. 
*Domestic and Canadian Subscribers Only! 
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t 4116 
READER SERVICE P e ma" 
Fill out this coupon carefully. PLEASE PRINT. Requests can- 
not be honored unless the zip code is included. This card is m tiphae 
valid for 6 months from cover date. 
City State__ Zip 
| purchased this copy by O Subscription O Newsstand. computer store, or bookstore 

| 23 45 67 89| 111 133 155 177 199 | 221 243 265 287 309 | 331 353 375 397 aiv | 441 463 485 507 529| 551 573 595.617 639 | 661 683 705 727 749 | 771 793 

224 46 68 90| 112 134 156 178 200 | 222 244 266 288 310 | 332 354 376 398 420 | 442 464 486 508 530 | 552 574 596 618 640 | 662 684 706 728 750 | 772 794 

125 47 69 91| 113 135 157 179 201 | 223 245 267 289 31) | 333 355 377 399 421 | 443 465 487 509 531 | 553 575 597 619 641 | 663685 707 729 751 | 773 795 

а 26 48 70 92] 114 136 158 186 202 | 224 246 268 290 312 | 334 356 378 400 422 | 444 466 488 510 532 | 554 576 598 620 642 | 664 686 708 730 752 | 774 796 

$ 27 49 71 93| 115 137 159 181 203 | 225 247 269 291 313 | 335 357 379 401 423 | 445 467 489 511 533 | 555 577 599 621 643 | 665 687 709 731 753 | 775 797 

û 28 50 72 94| 116 138 160 182 204 | 226 248 270 292 314 | 336 358 380 402 424 | 446 468 490 512 534 | 556 578 600 622 644 | 666 688 710 732 754 | 776 795 

7 29 5| 73 954117 139 161 183 205 | 227 249 271 293 315 | 337 359 381 403 425 | 447 469 491 513 535 | 557 579 601 623 645 | 667 689 711 733 755 | 777 799 

қ 30 52 74 96] 118 140 162 184 206 | 228 250 272 294 316 | 338 360 382 404 426 | 448 470 492 514 536 | 558 580 602 624 646 | 668 690 712 734 756 | 778 800 

9 3| 53 75 97| 19 14! 163 185 207 | 229 251 273 295 317 | 339 361 383 405 427 | 449 471 493 515 537 | 559 581 603 625 647 | 669 691 713 735 757 | 779 801 

10 32 54 76 98|120 142 164 186 208 | 230 252 274 296 318 | 340 362 384 406 428 | 450 472 494 516 538 | 560 582 604 626 648 | 670 692 714 736 758 | 780 802 

M 33 55 77 99|121 143 165 187 209 | 231 253 275 297 319 | 341 363 385 407 429 | 451 473 495 517 539| 561 583 605 627 649 | 671 693 715 737 759 | 781 803 

D 34 56 78 100|122 144 166 188 210 | 232 254 276 298 330 | 342 364 386 408 430 | 452 474 496 518 540 | 562 584 606 628 650 | 672 694 716 738 760 | 782 804 

13 35 57 79 101 [123 145 167 189 211 | 233 255 277 299 321 | 343 365 387 409 431 | 453 475 497 519 541 | 563 585 607 629 651 | 673 695 717 739 761 | 783 805 

14 36 58 80 102 [124 146 168 190 212 | 234 256 278 300 322 | 344 366 388 410 432 | 454 476 498 520 542 | 564 586 608 630 652 | 674 696 718 740 762 | 784 806 

15 37 59 81 103 |125 147 169 191 213 | 235 257 279 301 323 | 345 367 389 411 433 | 455 477 499 521 543 | 565 587 609 631 653 | 675 697 719 741 763 | 785 807 

16 38 60 82 104 |126 148 170 192 214 | 236 258 280 302 324 | 316 368 390 412 434 | 456 478 500 522 544 | 566 588 610 632 654 | 676 698 720 742 764 | 786 808 

17 39 61 83 105 |127 149 171 193 215 | 237 259 281 303 325 | 347 369 391 413 435 | 457 479 501 523 545 | 567 589 611 633 655 | 677 699 721 743 765 | 787 809 

18 40 62 84 106|128 150 172 194 216 | 238 260 282 304 326 | 348 370 392 414 458 480 502 524 546 | 568 590 612 634 656 | 678 700 722 744 766 | 788 810 

I9 4) 63 85 107| 129 151 173 195 217 | 239 261 283 305 327 | 349 371 393 415 459 481 503 525 547 | 569 591 613 635 657 | 679 701 723 745 767 | 789 81 

20 42 64 86 108 |130 152 174 196 218 | 240 262 284 306 328 | 350 372 394 416 460 482 504 526 548 | 570 592 614 636 658 | 680 702 724 746 768 | 790 812 

21 43 65 87 109 | 131 153 175 197 219 | 241 263 285 307 329 | 351 373 395 417 461 483 505 527 549| 571 593 615 637 659 | 681 703 725 747 769 | 791 813 

22 44 66 88 1101132 154 176 198 220 | 242 264 286 308 330 | 352 374 396 418 462 484 506 528 550 | 572 594 616 638 660 | 682 704 726 748 7701 792 814 
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441 463 485 507 529 
442 464 486 508 530 
443 465 487 509 531 
444 466 488 510 532 
445 467 489 511 533 
446 468490 512 534 
447 469 49| 513 535 
448 470 492 514 536 
449 471 493 515 537 
450 472 494 516 538 
451 473 495 517 539 
452 474 496 518 540 
453 475 497 519 541 
454 476 498 520 542 
455 477 499 52] 543 
456 478 500 522 544 
457 479 501 523 545 
458 480 502 524 546 
459 481 503 525 547 
460 482 504 526 548 
461 483 505 527 549 
462 484 506 528 550 


573 595 617 639 
574 596 618 640 
575 597 619 641 
576 598 620 642 
577 599 621 643 
578 600 622 644 
579 601 623 645 
580 602 624 646 
581 603 625 647 
582 604 626 648 
583 605 627 649 
584 606 628 650 
585 607 629 651 
586 608 630 652 
587 609 631 653 
588 610 632 654 
589 611 633 655 
590 612 634 656 
569 591 613 635 657 
570 592 614 636 658 
571 593 6І5 637 659 
572 594 616 638 660 


66] 683 705 727 749 
662 684 706 728 750 
663 685 707 729 751 
664 686708 730 752 
665 687 709 731 753 
666 688 710 732 754 
667 689 711 733 755 
668 690 712 734 756 
669 691 713 735 757 
670 692 714 136 758 
67| 693 715 737 759 
672 694 716 738 760 
673 695 717 739 761 
674 696 718 740 762 
675 697 719 741 763 
676 698 720 742 764 
677 699 721 743 765 
678 700 722 744 766 
679 701 723 745 767 
680 702 724 746 768 
681 703 725 747 769 
682 704 726748770 


771 793 
772 194 
773 795 
774 796 
175 797 
776 798 
777 799 
778 800 
779 801 
780 802 
781 803 
782 804 
783 805 
784 806 
785 807 
786 808 
787 809 
788 810 
789 811 
790 812 
791 813 
792 814 


To get further information on the products advertised in BYTE, fill out the reader service card with your name and address. Then circle 
the appropriate numbers for the advertisers you select from the list. Add a first-class stamp to the card, then drop it in the mail. Not 
only do you gain information, but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you 
a bigger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for errors or omissions. 
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For a subscription to BYTE. please complete this card. 


Name 
Address 
City 

State 
Card No. 


Zip. |... Country 


Expiration date | 
Four digits above name—Master Charge only 
| --——— ВЕ. 


Please allow eight weeks for processing. Thank you. 


ЕСТЕ = 


SUBSCRIPTIONS 


4116 


For a subscription to BYTE. please complete this card. 


Name 
Address 
City 
State дір.....ӛ.... Country 
Card Мо. 


girtir || Llc 


Four digits above name—Master Charge only 


signa 


Please allow eight weeks for processing. Thank you. 


Date 


USA Canada 

Mexico 

O | year 0 $21 O $23 
П 2 уеагѕ [1538 O $42 
O 3 years O $55 O S61 


O $69. Europe (air delivery) payment enclosed 
Г] $37 Worldwide (surface mail} payment 
enclosed 

(Air mail rates available upon request) 


Please remit in US funds drawn on a 
US bank. Thank you. 


[ ] Check enclosed (Bonus: |North American only| 
one EXTRA issue—receive 13 issues for the 


_ price of 12) 

Om (69 
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Û $69. Europe (air delivery) payment enclosed 
Г] $37 Worldwide (surface mail) payment 
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(Air mail rates available upon request) 


Please remit in US funds drawn on a 
US bank. Thank you. 


ГІ Check enclosed (Bonus: |North American only 
one EXTRA issue—receive 13 issues for the 


E price of 12 
D mm О | 


LJ Bill me (North America only) 


Have BYTE 
delivered to 
your door. 


Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 


Dont Miss An Issue! 


With BYTE you'll always be among 
the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects 
in the world of computing. 

CHALLENGE US to deliver the 
very best idea in microcomputers 
and advanced technology to you. 
Return the attached card today! 

Subscribe to BYTE—the world's 
leading computer magazine. 1 
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Color Pinwriter CP5 dot matrix printer. 


To build 2 million of these cars requires printing more than 25 billian dots. And that's how 
many our new Pinwriter " P5 printer can print before you have to think about a repair. 

This NEC printer is not an exception. In fact, any NEC printer can run an average of 
5 years in normal use before it needs a repair. 

Such reliability doesn't come easy. Every NEC printer is built on a highly automated 
assembly line. From the most advanced components in the industry. Then it’s subjected to 
some of the most demanding tests ever devised for printers. 

Reliability is not the only thing this NEC printer has going. It's also the quietest dot 
matrix printer in its class. And it has the finest graphics resolution, plus more built-in true 
fonts. And it's the fastest multi-speed 24-pin dot matrix printer available. 

Now don't you wish NEC also made cars? 

Check out a new Pinwriter P5 at your nearest NEC dealer. Or for more information, 
call 1-800-343-4418 (in MA 617-264-8635). Or write: NEC 


Information Systems, Dept. 1610, 1414 Massachusetts Ave., p | 
Boxborough, MA 01719. NE 
NEC PRINTERS. THEY ONLY STOP WHEN YOU WANTTHEMTO > Y C 


NEC Information Systems, Inc. 
CC Computers and Communications 
Inquiry 265 


Next to 


your computer, 


nothing beats 
a Iandy printer. 


Ls 


Tandy printers make fine print quality, 


eraphics and high performance affordable. 


For the best value and selection in printers, shop 
Radio Shack Computer Centers. Match anv of these 
top-quality printers with your Tandy, IBM9 PC or 
PC-compatible computer* 


Low-Cost Business Printer 


The DMP 430 (26-1277, $899) is a dot-matrix 
printer with an 18-wire print head that delivers supe- 
rior correspondence characters. Choose from micro, 
italic and double-high fonts, as well as bit-image 
graphics. In the draft mode, DMP 430 prints 180 
characters per second. 


Available at over 1500 
Radio Shack Computer Centers and at 
participating Radio Shack stores and dealers. 


Radio Shaek 


COMPUTER CENTERS 


A DIVISION OF TANDY CORPORATION 


Triple-Mode Personal Printer 


The low-cost, versatile DMP 
130 (26-1280, $349.95) lets you 
choose from word processing or 
data processing modes, as well 
as dot-addressable graphics. 


Prints in four character styles: standard or italic cur- 
sive in draft or correspondence modes. 


Budget-Priced High Performer 
The DMP 105 (26-1276, $199.95) is the low-cost 


solution for data processing and general-purpose 
use. Features a bit-image graphics mode, too. Prints 
80 characters per second in the draft mode. 


Dot-Matrix Power for Business 

Get high speed and high performance with the 
DMP 2200 (26-1279, $1695). 
The draft font prints at an out- 
standing 380 characters per sec- 
ond. For correspondence, the 
near letter-quality mode deliv- 
ers 90 characters per second. 
That's faster than most daisy- 
wheel printers. 


*DMP 105 requires optional-extra IBM Printer Emulator igs 18, $29.95) for IBM compatibility. Prices apply at Radio Shack Computer Centers and at 
participating stores and dealess. IBM/Registered TM International Business Machines Corp. 


